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RADIO TUBES 

FOR ALL NEW RECEIVERS 

EVER ABREAST OF THE RADIO TIMES 

$►660 has achieved tremendous success 
with these NEW tubes. The reason 
is obvious—QUALITY 
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Mew power 

amplifier 

Pentode, 

for 

use in the 

output 

stage of 

AC 

receivers. 





Here They Are! 


No. 235 

New screen grid tube—designed to reduce 
cross modulation and similar distortion. 

No. 551 

New screen grid tube—designed for same 
purpose as type 235, although having 
slightly different characteristics. 


No. 230 

New general purpose tube, operating eco¬ 
nomically at 2 suits, giving unusual service 
though using very little power. 

No. 231 

New amplifier using 2 volts and extremely 
low current consumption in same group as 
types 230 and 232. 


No. 232 

New screen grid tube-for use as radio 

frequency amplifier, operating at 2 volts. 


No. 233 

New power amplifier in the Pentode group, 
operating on 2 volts with low current ton- 
sumption. 

No. 236 

New screen grid tube used mainly as R.F. 
amplifier or detector in automobile sets. 
In same group as type 237 and 238. Also 
for use in D.C. sets. 

No. 237 

New general purpose tube — especially 
adapted to automobile use. Can be used 
either as a detector or amplifier. Also for 
use in D.C. sets. 

No. 238 

New power amplifier Pentode for use in 
automobile receivers designed for it. Gives 
unusual volume for small input signal 
strength. 

No. S 84 

Developed expressly for replacement of 
type C 484 in Sparton sets. Somew'hat 
similar in characteristics to the type 227. 

No. S 82 B 

Developed expressly for replacement of the 
the C 183 in Sparton sets, possessing all 
peculiar characteristics necessary for this 
purpose. 

No. S 83 

Developed expressly for replacement of 
the C 183 in Sparton sets, possession all 
the peculiar characteristics necessary for 
this purpose. 


^PB 6 ^ Quality is Making History Today. Write for Complete Details. 


Still another addition to a big family. ^PBB^ FOTO-LECTRIC TUBES. 
Standard gas-filled ty pe, red sensitive, caesium on caesium-oxide silver-oxide. 
Six months guarantee against defects. Write for Foto-Lkctric folder. 



CABLE RADIO TUBE CORPORATION 


230-240 NORTH 9th STREET, BROOKLYN, NEW YORK 
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Tra i n With 


M. P- T A 

Radio Service 

Work W 




Important and far-reach¬ 
ing developments in Radio 
create sudden de¬ 
mand for specially 
equipped and spe¬ 
cially trained Radio 
Service Men. 


fr :4 c- 


M AXY skilled Radio Service Men are needed now to service 
all-electric sets. By becoming a certified R. T. A. Service 
Man. you can make big money, full time or spare time, and 
tit yourself for the big-pay opportunities that Radio offers. 

We will qtiickh give von the training von need to qualify as a 
Radio Service Man . . . certify you . . . furnish you with a mar¬ 
velous Radio Set Analyzer. This wonder instrument, together with 
our training, will enable you to compete successfully with experts 
who have been in the radio business for years. With its help >ou 
can quickly diagnose any ailing Radio set. The training we give 
you will enable you to make necessary analysis and repairs. 

Serving as a "radio doctor" with this Radio Set Analyzer is but one 
of the many easy ways hv which we help you make money out of 
Radio. Wiring rooms for Radio, installing and servicing sets for 
dealers, building and installing automobile Radio sets, constructing 
and installing short wave receivers . . . those are a few of the other 
ways in which ovtr members are cashing in on Radio. 

As a member of the Radio Training Association, you receive personal 
instruction from skilled Radio Engineers. I’pan completion of the 
training, they will advise you personally on any problems which arise 
in your work. The Association will help you make money in your 
spare time, increase your pay, or start you in business. The easiest, 
quickest, best-paying way for you to get into Radio is by joining 
the Radio Training Association. 


A 


1 This excellent 
set analyzer 
and trouble 
shooter included 
with our course 
of training J 


This amazing Radio Set Analyzer phis the 
instructions given you b> the Association will 
transform you into an expert quickly. With 
it, you can locate troubles in all tyjtes of sets, 
test circuits, measure resistance ami condenser 
capacities, detect defective tubes. Knowing 
how to make repairs is easy; knowing what 
the trouble is requires expert knowledge and 
a Radio Set Analyzer. With this Radio Set 
Analyzer, you will be aide to give expert serv¬ 
ice and make big money. Possessing this 
set analyzer and knowing how to use it will 
be but one of the benefits that will be yours 
as a niem1>er of the R. T. A. 


I 


Write for No-Cost Membership Plan 


\V* have worked out a plan whereby a membership enrollment need 
not cost you a cent. Our thorough training and the valuable Radio 
set analyzer can be yours. Write at once and find out how easily 
both of these can be earned. 

Now is the time to prepare to he a Radio Service Man. Greater 
opportunities are opening lip right along. F<»r the sake of extra 
money in your spare time, bigger pay, a business of your own. a 
position with a future, get in touch with the Radio Training Associa¬ 
tion of America now. 

Send for this Xo-Cost Membership plan and Free Radio Handbook 
»hat will open your eyes as to what Radio has in store for the ambi¬ 
tions man. Don't wait. Do it now. 

RADIO TRAINING ASSOCIATION OF AMERICA 
Dept. RCA-1 4513 Ravenswood Ave. Chcago, III. 


Fill Out and Mail Today! 


”i 


RADIO TRAINING ASSOCIATION OF AMERICA 
Dept. RCA-I, 4513 Ravenswood Ave., Chicago, 111. 

Gentlemen : Send me details of your Xo-Cost 

Membership Enrollment Plan and information on 
how to learn to make real money in radio quick. 

Xante ... 

Address . . 

City. State. 
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I eehnieal descriptions of two sets designed to include an 
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average laboratory speeitieations. Fine for use in servicing 
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COLD ( \TllODL 'll UES. An interesting description of a 
filament -less vacuum tube, with numerous advantages over 
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Big Pay Job 

for Traine 
RADIO 

Men 


ACTUAL PHOTOGRAPH OF STUDENTS WORKING IN SERVICB DEPT. 


OF COYNE RADIO SHOPS 


f 

t 


•% 


LEARN RADIO TELEVISION 

T4LKING PICTURES AT COYNE 


TEN WEEKS of SHOP TRAINING on RADIO EQUIPMENT 

PRACTICAL Shop Training Free Employment Service 

TO STUDENTS 


Dissatisfied with your job? Not 
making enough money? Then 
let me show you how to prepare 
for a real job and how to make 
real money, in RADIO—one of 
the fastest growing, biggest 
money* making trades on earth. 

JOBS LEADING 
TO BIG PAY 

Scores of jobs are open—jobs as De¬ 
signer, Inspector and Tester—as 
Radio Salesman and in Service and 
Installation work—as Operator 
or Manager of a Broadcasting Sta¬ 
tion — as Wireless Operator on a 
Ship or Airplane—withTalking Pic¬ 
ture Theatres and Manufacturers 
of Sound Epuipment—with Televi¬ 
sion Laboratories and Studios— 
fascinating jobs, offering unlimited 
opportunities to the Trained Man. 

b. c. Lcwu, Pres. R adio Division 

COYNE ELECTRICAL SCHOOL 

500 S. Pavlina Street Dept. 12-8H Chicago, tUinoia 


DIO EQUIPMENT. Some students finish 
the entire course in 8 weeks. The average 
time is only 10 weeks. But you can stay 
as long as you please, at no extra co9t to 
you. No previous experience necessary. 

Broadcasting — Television 
Sound Equipment 

In addition to the most modem Radio equip¬ 
ment, we have installed in our Shops a com¬ 
plete model Broadcasting Station, with 
sound proof Studio and modem Transmit¬ 
ter with 1,000 watt tubes—the Jenkins 
Television Transmitter with dozens of 
home-type Television receiving sets—and 
a complete Talking Picture instal- « 
lation for both ‘'sound on filmland - 
“sound on disk.” We have spared 
no expense in our effort to make 
your training as COMPLETE and 
PRACTICAL as possible. Mail the 
coupon for full particulars! 


After you have finished the course, we 
will do all we can to help you find the job 
you want. We employ three men on a full 
time basis whose sole job is to help our 
students in finding positions. And should 
you be a little short of funds, we'll gladly 
help you in finding part-timework while 
at school. Some of our students pay a 
large part of their living expenses in this 
way. Get all the facts! 

COYNE IS 32 YEARS OLD 

Coyne has been located right here in Chi¬ 
cago since 1899. Coyne Training is tested 
—proven by hundreds of successful grad¬ 
uates. You can get all the facts abso¬ 
lutely free. JUST MAILTHECOUPON 
FOR A FREE COPY OF OUR BIG 
RADIO AND TELEVISION BOOK. 


Founded 1899 


H. C. LEWIS, President 
Radio Division, Coyne Electrical School 
S. Paulina St, Dept. I2-8H Chicago, III. 

Send me your Big Free Radio, Television 
and Talking Picture Book. This does not 
obligate me in any way. 

Name .- 

Address . . 

City .State... 
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Supplements are mailed 
every 60 days to owners 


of the 


1932 Official Radio Service Manual 


FREE Questions and Answers Service 


Schematic Diagrams of All Latest Midget Receivers 

Expert servicing or installation of radio reteivers requires that the dealer, service man or radiotrician he thoroughly experienced 
in handling sets of any manufacture . Seedless to mention ho *if important are modern methods of servicing, and hov: easy it 
is to complete any service job when the Official Radio Service Manual is on hand. The SEIl ' 1932 MASl'Al. contains a 
lull Radio Service Guide and a most Complete Directory of all 1931-1932 Radio Receivers as vcell as models of older design. 
Everyone employed in the Radio Industry should have a copy available for his ovsn use. 



$ 5 .oo 

The Copy 


HUGO GERNSBACK, 
Editor 

E, Denton 
Managing Editor 

Cl\de Fitch,, 

Managing Editor 


Partial Contents of the Manual 

A step-by-step analysis in servicing a receiver 
which embodies in its design every possible com¬ 
bination of modern radio practice; it is fully 
illustrated and thoroughly explained. It is the 
greatest contribution to the radio service Held. 

Chart showing the operation of all types of vacuum 
tubes, whether new, old or obsolete. An exclusive 
resume of the uses of the Pentode and Variable 
Mu 'Tubes and their characteristics. 

Complete discussion of the superheterodyne and 
its inherent peculiarities. Also a special chapter 
on tools used on superheterodyne circuits. 

Schematic diagrams and circuits complete with 
color codings. 

Important chapters on commercial aircraft radio 
equipment; new data on commercial short wave 
receivers and Converters. 

Servicing and installation of public address sys¬ 
tems and talking machine equipment. 

Standardized color codings for resistors. 

Operation of old and new testing equipment; tube 
voltmeters, output meters, oscillators and aligning 
tools. 

A full section on Midget radios—their design, cir¬ 
cuits and types. How to service them most 
economically. 

Hundreds of schematic diagrams of older radio 
receivers which have never been published. 

Blank pages for recording notes, diagrams and 
sketches; these pages are transferable to any part 
of the book. 


Clip Coupon MOW! 


OVER 1,000 PAGES 

Over 2,000 Diagrams, 
Charts and Illustrations 

Flexible Loose Leaf Binder 
9x12 Inches 


Complete Directory 
of All 1931 - 1932 
Radio Receivers 

Full Radio Service Guide 
For Radio Service Men, 
Dealers, Jobbers, Manu¬ 
facturers and Set 
Builders 


GERNSBACK PUBLICATIONS, Inc., Hr.13! 

96-98 Park Place, New York, N. Y. 

I m< h>e lirti'idil) remittance of check or 

money order preferred, for which you are to send 
me the N’KW 1932 OFFHIAL RADIO StiKVU'K 
MAN I A I.. I understand that all the New 
material will he included In the Manual and 
Supplements «J)I he mailed FREE e\er> HO <!;»>-. 


Name ... 

Addre*. . 

Lltjr ...State. 
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’Round the World 



vetaj cay 


m 


Reception 
all seasons 



The Beautiful Chrome Plated Scott All-Wave Chassis 

far off points, invariably has the quality and volume of a local 
station! Actually, in all truth, the Scott Mi-Wave gives 'round 
the world reception every day, in all seasons—between 15 
and 550 meters. 


21 weeks,constant reception 
record from YK3ME pro\es 
Scott \ll-Wwk capable 
of tuning in clear 'round 
the earth regularly—every 
day, summer and winter. 


F or 21 weeks, a Scott All-Wave 
Receiver, located in Chicago has 
brought in, and recorded on disc , every 
broadcast from \ K3ME, Melbourne, 
Australia- Each broadcast was re¬ 
ceived with perfect clarity and full 
volume—as the disc records decisively 
prove. Think of it! YK3ME, half way 
'round the earth! Not just once in a 
while. Not just a freak happenstance. 

As this hook goes to press, VK3ME is 
still being received with perfect regu¬ 
larity, and recorded.With a Scott All- 
Wave, you could get VK3ME and 
dozens of other foreign phone stations when¬ 
ever you choose. 

When the distance between Melbourne and 
Chicago is used as a radius, a circle drawn from 
Chicago as the center, includes practically the 
entire world. This establishes the range of the 
Scott All-Wave Receiver, and steady recep¬ 
tion from all points north, south, east and 
west, at the extremes of the circle , PROVE the 
world-wide range of this remarkable instru¬ 
ment. 

The reason for the greater range of the Scott 
All-Wave is the far greater amplification ob¬ 
tained in its intermediate stages. A new type 
of transformer, in which the primary is shielded 
from its secondary, provides such an enormous 
increase in gain per stage that the sensitivity 
of the receiver is more than adequate for world¬ 
wide reception, with the tubes operated below 
the noise level. Short Wave reception that is 
ordinarily attended with terrific interference, 
comes in cleaily on the Scott All-Wave—and 
with beautiful, full, round, natural tone. Re¬ 
ception from \ K3ME, from G5SW, Chelms¬ 
ford, England, from 12RO, Rome and other 


FIVE YEAR 
GUARANTEE 

The Scott All-Wave is not a 
factory product. Rather, it is 
built in the laboratory, by 
laboratory experts and to 
la bora tory standards. For 
that reason, we can make 
the most unusual guaran¬ 
tee ever made on a radio 
receiver. The Scott All- 
Wave is guaranteed for full 
five years against defective 
material or workmanship. 
Any part that fails within 
that time will be replaced 
FREE OF CHARGE. 

Mail Coupon Today 

Full particularsof the Scott All- 
Wave will t>e of immense inter¬ 
est to you. Get them now. Read 
all alxuit the receiver that chal¬ 
lenges the whole real mof radio to 
any kind of competitive test.The 
coupon l>elow will bring them. 
Clip it—fill it in—mail it today. 


# # PROOF—of the 
# world-wide range 
f of the Scott AII- 
W avo Receiver. 


TIIE E. II. SCOTT R\DIO LABORATORIES, Inc. 

(Formerly Scott Transformer Co.) 

1150 Ravenswootl \venue - Dept. C-l - Chicago, III. 

The Scott Aix-mvE 

15-550 METER 
SUPERHETERODYNE 


CUP—MAIL NOW. 

J the k. ii. scott radio laror\toriks. i..c, 

I H.*>0 ItaveiiawiMHl Avc., Dept. C-l Chicago, 111. 

■ Send me full details of the Scott All-Wave Receiver. 


Name _ 


Street. 


Toccn 


State 
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Ilroai least mg Station" offer fascinating 
jobs paving from $1,200 to $5,000 a year. 



Police Departments arc finding Radio a 
groat aid in their work- Many good jobs 
have been made in thi" new field. 




men 

men arc making 


$100 a week. 


ill time 
$65, $75, 



Talking Movies—an invention made pos¬ 
sible only by radio offer", many fiu< jobs 
to trained radio mm paying $75 to $200 
a week. 




Television—the coming field of many great 
opportunities—is covered by my course. 


Wanted 


Take your pick of these 
fine Big Pay Radio Jobs 


Y ( )l have seen how the men ami young men who gut into the automobile, 
motion picture and other indu>trie> when they were started had the first 
chance at tile key jobs — are now the $5.(XX). S10.OO0 and SI 5.<XX) a year 
men. Radio offers you the same chance that made men rich in those businesses. 
Its growth has already made men independent and will make many more 
wealthy in the future. Its amazing growth can put you ahead, too. Don’t 
pass up this opportunity for a good job and tuture financial independence. 


Many Fine, $50 to $IOO a Week 
Jobs Opening Every Tear 

Radio needs more trained men 
badly. Why slave your life away for 
$25 to $40 a week in a no-future job 
when you can get ready in a dmrt 
time for Radio where the good jobs 
pay $50. $00. $75 and $100 a week? 
And many of thoc jobs can quickly 
lead to $i?0 to $2(X) a week. Manv 
fine jobs are opening every year for 
men with the right training — the kind 
of training I’ll give you. 

I Am Doubling and Tripling 
Salaries 

Wl terc you find big growth you 
always lind many big opportunities. 
1 am doubling and tripling the salaries 
of many men every year. After 
training with me only a short time 
they are able to make S1.000 to $3,(X)0 
a year more than they were getting 
before. Figure out for yourself what 
an increase like this would mean to 
you — the many things that mean so 
much in happiness and comfort that 
vou mu Id buv with an additional 
$1,000 to $3,000 a year. 


Many Make $lo to $25 a Week 
Extra Almost at Once 

The day you start T II show vou 
how to do 2<S jobs common in most 
every neighborhood that you can do 
in your spare time. I’ll show you 
how to repair and service all makes 
of >cl* and du many other jobs all 
through my course. I’ll give you tlie* 
plans and ideas that are making $200 
to $1,000 for my students while they 
arc taking my course. <4. W. Rage. 
2210 Fighth \ve.. So., Xasliville, 
Tenii.. writes: *M made $035 in mv 
spare time while taking your course.” 

You Have Many Jobs 
to Choose From 

ttrnndcastlng Mat inns use engineers, 
operatnr*. Mathm managers. Radio manu¬ 
facturers continually need testers, inspec¬ 
t'd"*. foremen, engineers, service men. 
Inner* and managers. Shipping companies. 
Police departments, commercial land sta¬ 
tions. aircraft companies, offer good 
operator.*" jobs irnm time to lime. There are 
litindred> nr opportunities for you tn have 
a spare time or full time Radio business of 
\ our own. 1 11 show you how to start one 
with practical lv no capital. My hook tells 
\ou mi other opportunities. Me sure to get 
it at once. 



SMItt n Month 

<J T spent fifteen years as 
traveling salo»maii and was 
making good money but could 
see the oppnrttuiities in Rtidio. 
Relieve me I am not "i>rrv. for 
I have made more money than 
ever before. I have made more 
than $400 each month and it 
really was your course that 
brought me to this. I can’t say 
too much for your school. 1 * J. G, 
Darlstad, Radio Station KVA, 
San Francisco, Cal. 



$800 in span* Time 

“Money could tint pay for 
what I got "Ut of your course. 
I did imt knmv n single thing 
altniit Radio fiefore I enrolled 
hut I have made $SOO in my 
spare time although ni\ work 
keeps me a wav from home 
from 6:00 A. M. to 7:00 V. M. 
Kwry word I ever read almttt 
your course I have found true.” 
Milton' I, I.eibv, Jr., Toptoti, 
Pennsylvania, 



Seldom I iitler SHm ;t Week 

“Mv earning* in Radio arc 
manv times greater than I ever 
expected them to he. In Novem¬ 
ber 1 made $577. December 
$(»45. January $465. My earn¬ 
ing" seldom fall under $100 a 
week. I’ll say the N. R. I. 
course is thorough and complete. 
Yon give a man more for his 
money than anylnidy else. K. K. 
Winmornb. 1267 W, 48th St., 
Norfolk, Va. 
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for 
a 


INgltoW 


Radio 

Job 


I will train you AT HOME ^ 

free book gives facts and proof 


I Will Train You at Home 
In Your Spare Time 

Hold your job. There is no need 
for \ou to leave home. I will train 
you quickly and inexpensively dur¬ 
ing your spare time. ^ on don't have 
to be a high school graduate. My 
course is written in a clear, inter¬ 
esting style that most anyone can 
grasp. I’ll give you practical experi¬ 
ence under my 50-50 method of 
training—one half from lesson 
hooks and one-half from practical 
experiments. When you graduate 
you won't have to take any kind 
of a job to get experience— you 
will be trained and experienced 
ready to take a responsible job in 
the radio field 01 your choice. 

Television and Talking 
Pictures Included 

My course not only gives you a 
thorough training in Radio — all you 
need to know to get and hold a good 
joh— hut also your choice, without 
extra charge, of any one of my 
special advanced courses: 1. Tele¬ 
vision; Z. Aircraft Radio: 3, Broad¬ 
casting, Commercial and Ship Radio 
Stations; 4, Sound Pictures and 
Public Address Systems; 5, Ad¬ 
vanced Radio Servicing and Mer¬ 
chandising. Von won’t he a one 
job’’ man when you finish my 
course. Yoii'll know how to handle 
a job in any otic of Radio's 20 
different branches of opportunity. 


Lifetime Employment 

Service to All Graduates 

When you finish my course you 
won t he turned loose to shift for 
yourself. Then is when I will step 
in to help you find a job through 
my Employment Department. This 
Employment Service is free of ex¬ 
tra charge both to you and the 
employer. 

Your Money Back If Not 
Satisfied 

You do not risk a penny when 
you enroll with me. 1 will give you 
an agreement in writing, legal and 
binding upon the Institute, to re¬ 
fund every penny of your money 
if upon completing my course you 
are not satisfied with my Lessons 
and Instruction Service. The re¬ 
sources of the X. R. I.. Pioneer 
and Largest Home Study Radio 
training organization stands back 
of this agreement. 

Find Out What Radio Offers 

You—Get My Book at Once 

One copy of my valuable hook, 
“Rich Rewards in Radio," is free to 
anyone interested in making more 
money. It tells you where the good 
jobs are, what they pay, how you 
can quickly and easily fit yourself 
to get one. The coupon below will 
bring you a copy. Send it at once. 
Your request does not obligate you 
in any way. Act XOW. 


J. E. SMITH, President 

NATIONAL RADIO INSTITUTE 




give You 8 Big Outfits 
of Radio parts for 

Extensive Practical Experiments 


You can build over 
100 circuits with 
these outfits. You 
build and experi¬ 
ment with the cir¬ 
cuits used in Cros- 
ley. Atwater- Kent, 
Kveready. Majestic, 
Zenith and other 
jm pular sets. You 
learn how these 
sets work, how to 
make them work. 
This makes learn¬ 
ing at home easy, 
fascinating, prac¬ 
tical. 



Back view of seven 
tube screen aria tuned 
Radio frequency recciycr 
—only one of many cite u its you can build. 


Special Offer 


Service Manual 


Dept. 2-AX 


WASHINGTON, D. C. 



on Trouble Shooting in Radio Sets 
Sent Free 

Act now and receive in addi¬ 
tion to my hig free 1>ook ‘‘Rich 
Rewards in Radio. ’ this Service 
Manual on l).C.. A.C-, and 

battery operated sets. Only my 
students could have this t>ook 
in the past. Now readers of 
this magazine who mail the 
Coupon will receive it free. 
Overcoming hum. noises of all 
kinds, fading signals, broad 
tuning, howls and oscillations, 
jioor distance reception,, distorted 
or rmitTlod signals, poor Audio 
and Radio Frequency amplifica¬ 
tion and other vital information 
is Contained in it. Get a free 
copy by mailing the coupon below. 



Salary Three Times Targer 

"Refore 1 completed your 
course I went to work for a 
Radio dealer. Now I am 
Assistant Service Manager of 
the Sparks-V/ithington Com¬ 
pany. My salary is three times 
what it was before taking your 
course. I could not have ob¬ 
tained this position without it. 
1 owe my success to N. K. ! 
training.*' II. A. Wilmoth, 
Sparks Withington Co., Jack- 
sou, M ich. 



Clip and mail NOW for 1 

FREE INFORMATION 


I J. E. Smith, President, 

National Radio Institute, Dept. 2 A X, 

- 16th and U Sts., N. W., Washington, D. C. 

|| I want to take advantage of your special free offer. Send 
me your two tx>oks “Rich Rewards in Radio and ‘ Trouble 
I Shooting in D.C.. A.C. and Battery Sets.’* I understand this 

- request does not obligate me and that no salesman will call. 


Name 


Address 
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hear the 
'Short-Wave Stations 
oftheWoridi direct 

Ifiththe NtVH PILOT 


SUPERWASP 


This l-tube Short¬ 
wave Converter trans¬ 
form 8 any modern 
radio receiver into a 
short-wave set in¬ 
stantly. Complete with 
newest type lubes, in¬ 
cluding rectifier. 

« 39.50 


Day or night, Pilot's marvelous SUPER-WASP 
brings in all kinds of new and startling things— 
airplane-to-ground conversations, transoceanic tele¬ 
phone calls, foreign broadcasting stations and, most 
exciting of all. police headquarters in a dozen cities 
talking to their radio-equipped “emergency cruisers.” 
This 11-tube Super-heterodyne has separate controls 
for the broadcast band, with special high quality, 
high selectivity circuit. Including newest type 


tubes and built-in dy¬ 
namic speaker. 


Pilot Itailio A Tube Corporation 
Lawrence. Majw. 

Please kcimI me complete information alxiut: 


[J 1 enclone 50c for one year%* aulvacriptiou to 
Itadio Design beginning with the current issue. 


Name ... City ....State 
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The Largest Variety of Tubes in the World 


PENTODES — SCREEN GRIDS — VARIABLE MUS — POWER 
AMPLIFIERS — DETECTORS — PHOTOELECTRIC CELLS - 
TELEVISION—RECTIFIER AND CHARGER BULBS 

30 Day Replacement on Every Tube Sold! 

All Tubes Guaranteed to be First Grade Quality 

( 

1 ) 

_! 






M ANY tubes for special purposes are listed here that cannot be gotten else¬ 
where. The prices are low when you consider the long service that these 
tubes will give vou — There are no better tubes made than ARCO, regardless 
of price. 

Such an amazing tube sale has never been conducted. 



Tel ion Television 
Tube $3.85 



5-Prong 201A 
$.00 


COMPLETE STOCK ALWAYS READY FOR IMMEDIATE SHIPMENTS 
Order from this page and note the following terms: No order accepted for less than $5.00. It 
is not necessary to send the full amount of cash with the order as long as your order is accom¬ 
panied by 20 . of the value. Shipment will go forward to you by express or parcel post C. O. D. 
All prices are F. O. B. Factory, Newark, 

T y PE ANY QUANTITY 

UX 201 A—Amplifier or detector.*0.30 

UX-226 —At amplifier . • ™ 

UY-227 —A<‘ am|»liher or detector.->0 

UX 171 A— Power output amp. for At or DC operation. \\ amp . .30 

UX-171 —Same characteristics as 171A on tungsten filament. 1 _• atnp. .30 

UX-240 —Designed for impedance and resistance coupling. '1 a 

UX-120 Tower amp. used in last stage of audio freq. .40 

UX-199 —Detector and amp. lithe. Jong prongs. 

UV-199 —Same characteristics a* l‘X-199 only short prongs. 

UX-112 —Power amplifier tube. T amp. 

UX-U2A—Power amp. tube for low cur. coiisump.. % amp. 

UX-200A—Detector lube recommended for weak signals and good reception. 

UY-224 —At' screen grid amplifier. 

UX-245 —Power amplifier .... Jj) 

Ouadrode 5*prong 201A for special ciimiit. -w 

Special detector tube 200A—a super-sensitive detector. -w 

Special radio frequency 201A—a super-sensitive 201A. •<*) 

Special audio frequency 201A—a super-sensitive 201A 

Special 171 AC x /> amp. extra coated filament—good for electric sets. .60 

T-14 (201A High Mill high emission. *60 

Switch tube. 201A or 112 or 171 double life..60 

Adapter tube 226, 227, 171 A, to convert bat. sets to AC, each. -60 

UX-210 —Tor power amplifier, high voltage.... LJJJ 


40 

,40 

.40 

.40 

.40 


f req. 


1.10 

1.10 


UX-250 — Povyjer amp. used in last stage of audi< 

UX-222 —Screen grid radio frequency, atnp. 

Tel ion Television Tpbe, T Cathode Square Type X . 

Tel ion Television Tube, \'//‘ Cathode Square Type V.. . . 

Photoelectric cell, “Potassium** Type O 
Photoelectric cell, “Caesium** Type A 
Photoelectric cell, “Caesium** Type R 

WD-11—Detector Amp . 

WD-12—Detector Amp . 

—Spartoti Type . ._. 

—Spartoti Type .^. .. 

—Spa rtf»n Type .*. . -g 

— Sparton Type . .g 


3.85 

7.90 

5.90 
.60 
.60 


UX-182 

UX-183 

UY-484 

UY-585 

UX-686 

UX-401 


—Sparton Type 


— Kellogg T\ p 


. 1.50 

a« 227 but (quick lu.Mer). .60 

UY-224A—AC screen grid amplifier same as 224 but (quick beater).60 

N r UX-233 —Power Amplifier Pentode, 2 volts.... .85 

UY-236 —Screen Grid Radio Freq. Amp. .85 

UY-237 —Detector Amplifier . *J| 


UY-277A At amplifier or detector same 


UY-238 —Power Amplifier Pentode 


85 


w 


UX-230 
UX-231 
UX-232 
U Y -247 
UY-23S 
UY-5SI 


amp. 


and detector, 2 volts.. .60 


— I >ry 

— Dry cell amp.—last audio stage. 

— Dry cell screen grid amp., 2 volt 

—Power pentode . 

—Super control screen grid amp.... 

■Variable Sin 


oils 


.60 

.60 

.85 

.85 

.85 


Ballast tube to prevent tubes ill set from blowing out. 1.00 

RECTIFIER AND CHARGER BULBS 

125 Mil. rectifying tube <B. II.) (Raytheon Type). .*1.40 

6 H) amp. trickle charger bulb (Tungar Type). . 2.00 

2 .imp. old and new type charger bulbs (liM $4.om (Tungar Type). 2.00 

5 and 6 amp. charger bulbs (list (Tungar Type). 3.75 

15 Atnp. charger bulbs (Tungar Type). 7.50 

UX-280 — Csed as :i full-wave rectifier for high emission.40 

UX-281 —Half wave rectifier...^.. 110 

Rectifying Tube especially designed for nv with Freshman Master “B 

Eliminator* I V brass base, limited quantity..30 

UX-866 — Mercury Vapor ILdfWaxc Rectifier .3.75 


TYPE A 

Caesium Photo 
Cells, overall 
length 4 4 “. 

$7.90 



A.C. Adapter Tubes 
to convert battery 
sets into A.C. Klee 
trie sets — furnished 
for 226, 227, 171A. 

$.60 



New Type Old Type 

2-Amp. Charger 

Bulb' $2.00 



5 and b Amp. Charger 
Bulbs. $3.75 


DISCOUNTS: 


100 TCBES AND OVER 10% 

500 TUBES AND OVER 10% AND 10% 


ARCO TUBE COMPANY 


38-40 PARK PEACE, NEWARK, N. J 






















































































Build Your 
CUSTOMERS 

\ Revolutionary 

STENODE 


The Receiver That Is 

NOISE FREE 

on SHORT WAVES 

or BROADCAST 

A STENODE demonstration will create more new custom set 
prospects than any radio receiver ever did before. People 
listen in amazement when they hear stations free of back¬ 
ground noises and absolute silence between stations. When 
you tune out heterodynes and whistles and stations STAY IN 
strong and crystal clear, owners of all other sets gasp in aston¬ 
ishment. The former chief of wireless research of the British 






Royal Air Force, Dr. James Robinson has given an entirely 
new principal to radio in STENODE. 

By the STENODE principal the highest selectivity ever attained 
as well as unprecedented tonal range is now made possible. 
All engineers agree that it is impossible with ordinary super¬ 
heterodynes. 

STENODE amplifies signals most and static least. That's why 
YOU want to build an 11 tube STENODE to work with a 
SHORT WAVE adapter when it is not used to log and listen 
with enjoyment to more broadcasters than can be heard on 
any othertype of radio. STENODE selectivity is 5 to 1 greater 
than that of so called 1 OKC Supers. The noise does not get in 
along with the high audio frequencies, and the STENODE re¬ 
produces perfectly higher frequencies than ever heard on any 
other receiver giving 

500 % BETTER SELECTIVITY 
1000 % MORE FREEDOM FROM NOISE 
INFINITELY BETTER QUALITY 


Vom> genuine 
witUuut the 
in ventor's sig¬ 
nature. 


STENODE selectivity 
curve makes 10KC selec¬ 
tivity, so-called, look like 
broad tuning. 

STENODE selectivity is 
compared, at left, to that 
of ordinary receivers. All 
background noise is con¬ 
tained in outer curve. 
Stenode's curve, shaded, 
contains but 1-10 the 
total noise. 


STENOTUBE. Only one 
required in each Stenode. 
This heart of the Stenode 
circuit consists of a quartz 
crystal ground to 1 75KC 
frequency and mounted in 
tube form for easy hand¬ 
ling. Standard UX socket 
base. Price Si 5. 

Made in England 


DIRECTION 

BOOK 

STENODE 


1 

'1 

i 

“i 

] 

l< 

n 

“Tf 1 

. 


Blue Prints - Data Book - Direction Book Now $ 5 


Increased demand for Stenode Data Book , Instruction Book and Blue Prints permits our cutting former price in half. Those who hove 
already sent in full price will receive our check for $5. We are not interested in making profit from our engineering service. Our profits 
come solely from Royalties paid us by our licensees. 


GERNSBACK PUBLICATIONS. Inc. 

98 Park Place, New York, N. Y. 

Enclosed ftnd □ Money Order, □ Check, for 
$ . Please forward me STENOTUBE, 

□ BLUE PRINTS DATA BOOK and DIREC¬ 
TION BOOK for building STENODE. 

(Mike all checks payable to Gemoac* Publications, Inc) 

Name. 


Street. 

City...State 


The STENODE opens up new fields for short-wave and tele¬ 
vision work, as well as broadcasting. Full details of all sorts 
of applications are given in the STcNODE Data Book. Nine 
full-sized diagrams show where to place every part. How to 
make every connection is clearly told in STENODE Book of 
Directions. Your finished STENODE will put you into a new 
field of radio. Fill in and mail the coupon with your money 
order for the biggest value ever offered custom set builders. 


STENODE CORP 


O F AM ERICA 


9S Park PI«C« 


GERNSBACK PUBLICATIONS, Inc. 


SOLE SELLING AGENTS 


New York, N. Y. 


IF IT ISN'T A STENODE IT ISN'T A MODERN RECEIVER 
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" Takes the Resistance Out of Radio ’ 

Editorial Offices, 96-98 Park Place, New York, N. Y. 


Fourteen Million Radios inU*S* 


By HUGO GERNSBACK 


I 


"X figures recently published hy the Census Bureau, 
which are reproduced herewith, the first nearly 
complete radio census of radio sets owned hy listen¬ 
ers in the United States has l>ecti completed. The 
figures for the three States ot Illinois. Xew \ork. and 
Pennsylvania have been estimated; and it may he as¬ 
sumed' that the Census Bureau’s 
figures of these three States are j 
accurate enough to give an intelli¬ 
gent survey of the radio situation 
in this country. 

It should he noted that the figure 
ot 12.563.737 sets is given as of 
April 1. 1930. It is fair to assume 
that, between that date and Janu¬ 
ary 1. 1932. the number will have 
increased to 14.000.0(H) sets in ac¬ 
tual use at this latter date. Thi> 
is a very conservative estimate, due 
consideration having been given 
the recent depression: if anything, 
the figure of 14.000XXX) is too low. 
and a subsequent census will prob¬ 
ably place the figure somewhat 
higher. 

It should be noted that even the 
official figure, as of April 1. 1930. 
of twelve and one-half million ra¬ 
dio sets in this country, places the 
United States far ahead of all the 
other countries in the world. From 
available figures, it would seem 
that the United States today has 
more radio sets in operation than 
all the rest of the world com¬ 
bined — a glowing testimonial to 
the progressiveness of Americans. 

Taking the Bureau's estimate as 
to the average size of families in 
the United States, it would indi¬ 
cate that the potential listeners totalled on April 1. 
1930. about 5().fHX).()0O. which is about 41'/ of the 
entire population. ()l course, not all radio sets are 
operating simultaneously on any given day or night, 
but the figure is highly interesting; it may be pointed 
out that in a national emergency, for instance, better 
than half of the country can listen in to important 
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radio messages, if such should become necessary. 

Naturally, the thought comes up immediately: A\ hen 
will the saturation point of radio-set production be 
reached in this country?’* The answer to that conun¬ 
drum is. ‘Never. ’ l here is no such thing as a satu¬ 
ration point in radio sets, any more than there is in 
automobiles. By the saturation 

- 1 point is meant the theoretical point 

where people will no longer buy 
radio sets. 

This condition, of course, can 
never he reached, because radio 
>ets are notorious for short-lived¬ 
ness: not because they wear out — 
quite to the contrary, they cer¬ 
tainly la^t. physically, longer than 
aut< mu 'biles — but because people 
insist upon having the latest and 
best sets; and that means that about 
everv two or three years most of 
the sets in the United States will 
be replaced. 

This progress, as far as can he 
seen at the present time, will go 
on indefinitely. New and better 
tubes, with great sensitivity and 
greater range, new inventions such 
as the screen-grid tube, the pen¬ 
tode. time control, short-wave com¬ 
bination sets, noise elimination, etc., 
make radical changes in radio-set 
building necessary, and listeners 
sooner or later will want to have 
the latest and best set; not because 
their present receiver does not 
serve them well, but because thc\ 
wish to be up-to-date. 

With television in the offing, 
there is an added incentive lor the 
purchase of different sets at a not 

distant date. 

But how many sets can this country absorb at any 
given time? It would seem that a figure of between 
nineteen and twenty million sets in the United States, 
during the next five years, is not an impossible one. 
and (given prosperous times) this estimate may easily 
bv exceeded. 
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The AUTOVERTER 

An Entirely New Idea in Portable Radio Set Operation 


Ry 

R. D. WASHBURNE 

K\Y KST among the additions to the 
growing line of radio devices is a 
portable radio set designed to opcr- 
ate under widely varying conditions 
of location anil current supply. This is 
the Hadiette Autovertcr and Model 30 
Troubadour illustrated in Fig. \, left and 
right respectively; automotive ’3(i. *37 and 
*38 tubes arr used. The schematic circuit 
is Fig. 1. A rear view of the receiver chassis 
is Fig. B. An interior view of the converter 
unit is shown in l ig. C. 

The receiver chassis is designed ns a com¬ 
pletely self-contained AX’, set, and is readily 
put into operation in a hotel room, at home, 
etc., merely hv plugging into a 110 volt 
A.C. outlet the connect ion-cord with which 
the chassis is equipped; one end of this 
cord has a 2-prong plug for the light-line 
connection, and the other lias a 5-prong plug 
for connection to a receptacle in the chassis. 
'Hie receiver chassis measures 12 x 15 x (> 
inches deep and weighs only IT 1 /., lhs. 
"Para lleP* pentodes are used in the output 
circuit, which feeds a midget dynamic 
reproducer. 


For automotive operation, or wherever the 
only power supply available is a (i-volt stor¬ 
age battery, one additional unit wilt he re¬ 
quired, an “autoverter.’* This is a mecha¬ 
nism for interrupting a circuit which in¬ 
cludes the <i-volt supply and the primary 
of a special power transformer; the see- 



Fifb B 

Rear ziezv of the Radiettc Model 30 
"Troubadour 


ondary of the latter supplies the necessary 
high potential which, rectified by the rec¬ 
tifier tube (a type ’71A tube, with grid and 
plate connected together) in the receiver 
chassis, supplies the plate potential for the 
entire receiver chassis. 

When the storage battery is used as the 
power supply, it is necessary to use a special 
cable to inter-connect the autovertcr and the 
receiver chassis. This cable has a 5-prong 
plug on one end. to fit into the receptacle 
in the receiver chassis, ami a 5-prong plug 
oil the other to fit into the autovertcr. The 
circuit thus made includes operation of the 
receiver tube filaments directly from the 
storage battery. 

Principle of Operation 

This method of obtaining Ilf) volts from 
a fi-volt supply was described in the July, 
1930 issue of Radio-Craft in the article en¬ 
titled “Obtaining MV power froiii a Storage 
Battery.’* However, mechanical and elec¬ 
trical improvements have been incorporated 
in the Autovertcr. For instance, a centrifu¬ 
gal switch, which may he clearly seen at the 
right of Fig. C, operates to keep the trans- 
(Continned on fttttfe 121) 
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RADIO RECEPTION 



By 

LOUTS MARTIN 

T ill’ crime wave that has swept the 
country during the piist few years 
lias been instrument at in causing 
Federal, State, City amt County ulli- 
cials to ti]iii|> all departments engaged in 
crime-detection work with radio transmit¬ 
ting and receiving apparatus. This type ot 
apparatus Ilts been installed in both per- 
manent and portahle locations, and has veil 
just Hied its use. Officials, however, may well 
borrow a tip from the ever-nlert Signal 
Corps of tin U. S. \ rmy, which has equipped 
Southwestern cavalry units, stationed at 
Fort: Sam Houston, 'Texas, with radio so 
as to enable direct eninmmlieution between 
cavalrymen and field commander. 

The Receiver 

'The receiver, shown in Fie. A, which is 
inverted (as can he seen by referring t« 
Fig. 1«) to provide case of tuning md short 
huttcry-conneetions, is mounted on n piece 
of spouse rubber. TTiis in turn is securely 
fastened to the receiver mount in g strip of 
still leathci and the whole riveted on one 
side of the saddle pocket A canvas hell 
is used lo prevent the leather strip, on which 
the receiver is mounted, ami the remaining 
saddle pocket, which contains the butteries, 
from bouncing against the horse. 

When in operation, no direct ground is 
used, as it has been found that the capacity 
existing between the metal ease ot the re¬ 
ceiver and the side of the horse is sufficient 
to give sat is factors pick-up. 

'The receiver itself consists of one tuned 
and one untuned slap: of U.l ., a regen¬ 
erative detector, and two stages ot A. . 
HiuplifiC.it ion : special lion-micrnplionic tubes 
are used. It has n frequency range of t-00 
ke. to 850 ke., (.150-750 metei>) being de¬ 
signed to receive signals from Signal Corps 
SCR-127 and SCU-150 transmitters. Ml 
connections, including those to the butteries, 


Fiji. V 
(above) 


Fiji. B 
(below) 


A have is a efosc-up nWc of the "radio saddle pack,** other* 
' isc known as the NCK-152 Radio Receiver. Its range is 
400 to 850 kc. (350 to 750 ttulcrs). This illustration of 
the pack shozvs the tuner in an inverted position, since in use 
it mounts most conveniently on the left flank of the horse, 
a. shown in the eeuter panel. The only ground effect is that 
which results from eaparity coupling. Perhaps cavalry tna- 
vcitvres in the future will lw exeeuted without a visible 

Commander, 


fire well soldered to prevent interrupted re¬ 
ception dm to faulty connections which may 
result from the extreme vibration that the 
unit receives while the horse is in motion. 
'The transmitters i re designed for radio 
eornrnimii at ion between mounted organiza¬ 
tions mid are of the master-oscillator, power- 
amplilicr ty pe. 'They use one 5-watt VT2 
1 11 1 m* as an oscillator and three such tubes 
as power amplifiers and have a positive day 
range of 1*0 miles. 

Transmitter Power Supply 

As for power supply, these transmitters 
use either i dynnmotor which supplies 250 
inillinmpcrcs it 55n volts when used by or¬ 
ganizations cquippvd with motor transporta¬ 
tion facilities or a hand generator of like 
output, if required by mounted organiza¬ 
tions acting alone. 

\s a receiving antenna for the “saddle¬ 
bag*' receiver, i steel casting-rod, or a pike, 
wound spirally* with insulated wire and 
mounted in one of the stirrups ns shown 
in Fig. M, is used. 


Government Activities 

Radio equipment of almost every descrip¬ 
tion has been, ami is being, designed by the 
t . S. \rniy. The novel receiving station 
described above is only one of the many in¬ 
teresting devices that are being used to 
increase tin- efficiency of the army. In the 
December issue of R \iho-Chaj-t, there was 
published description of a one-pound 
transmitter that is used by the army for 
meteorological observations. 

\s additional material concerning Signal 
Corps radio apparatus is secured, it will 
he published. 





398 


RADIO-CRAFT 


January, 1932 


NEW RADIO 



Lifeboat Model ET 36/7 Radio Transmitter-Receiver. 


The latest equipment is described for the 


SHORT WAVE ADAPTER 

A X interesting device known as the "Polieer 
Short-Wave \dapter* is illustrated in 
Fig. B; its eireuit connections arc shown in 
Fig. I. This device should interest the Service 
Man, because it otters a particularly convenient 
method of demonstrating the short-wave re¬ 
ception possibilities of a particular broadcast 
receiver in a given location. 

Ibis unit is applied to existing sets in the 
following manner: remove the detector tube, 
plug into the detector socket the correct adapter 
{‘*227** or “22 P'), plug the detector tube into 
the receptacle on the adapter, remove the an¬ 
tenna from its binding post on the broadcast 
set and connect it to the antenna post provided 
on the short-wave adapter,—and '‘go to it.’* 

The single-turn antenna coil is wound over 
the secondary: alongside the latter is wound 
a tickler coil (10 turns, for the “227,** and 24 
for the , *22t M ), all on a form U/ 8 in. diameter. In Fig. 1, the 
adapter socket connections are shown as dots, and its plug connec¬ 
tions as arrowheads; secondary S thus is tuned bv the variable 
condenser in the broadcast set The wavelength range covered is 
from 80 to 2(X) meters. 

I his adapter is manufactured by The Kabul Corporation. 



Fig. B 

A Short-H arc 
Adapter. 


A LIFEBOAT RADIO SET 

I N Fig. A is illustrated the newest thing in marine radio equip 
incut: a radio set designed particularly for use in lifeboats, 
for emergency use. 

A number of interesting features have been built into the 
design of this instrument. For instance, the storage batteries which 
power the unit are wired to the control panel in such manner that 
when the lifeboat is afloat the batteries may also be used to operate 
boat lights and a. searchlight, and, by means of a key, to obtain 
code blinker operation. When the life boat is on deck, the panel 
provides a means of connecting the* storage batteries with the ships 
lines to keep them fully charged. Plate voltage is furnished by a 
motor-alternator. 

Two-wave-hand operation is available: t>00 meters, for emergency 
calling, and about 50 meters, for general traffic. The maximum 
range at (>00 meters is about 100 miles. 'Hie transmitter is rated 
at 15 watts. I here are two tubes in the receiver, and two in the 
transmitter. 

The instrument illustrated in Fig. A is the Model F.T 3077 I ife- 
boat Transmitter-Receiver manufactured by the Kadiomarine Corp. 
of America. 



MODEL 84 PETER PAN MIDGET SET 


O NE of the very small¬ 
est of the small-type 
radio receivers recently of¬ 
fered to the consumer trade 
is the Model 81- Peter Pan 
Midget Set. which is illus¬ 
trated in Pig. C: its schem¬ 
atic circuit is Fig. 2. This 
circuit is designed to oscil¬ 
late (with the volume con¬ 
trol set at maximum) up 
to about 700 kc. 

This chassis is designed 
for an antenna about 15 to 
20 fret long: a ground con¬ 
nect ion ordinarily is not 
required. As shown, a 
convenient carrying ease 
suggests tlie Peter Pan for 
use anywhere. 

For the reference of Service Men, the following operating char¬ 
acteristics are given: Filament potential, VI, V2, V3, 2.2 volts; 
V4, 4.1 volts. Plate potential. V1, 200 volts; Vi 80 volts; Y3, 
100 volts. Screen-grid potential. Vl, Y2, 00 volts; Y3. 200 volts. 
Cathode potential, VI, 1.5 volts; V2 5 volts. Control-grid potential, 
V3. 13 volts. Plate current, VI, 2.2 inn.: V2, 0.15-ma.: V3, 21 ma. 

The Peter Pan, manufactured by Jack son-Bell Co.. Ltd., weighs 
less than 10 lbs. 



Fig. C 

The Peter Pan it is only 12 in. high , 


METER FUSES 

T O meet tlic demand tor some form of protective device for 
meters, there has recently been put on the market a series of 
special fuses, one model of which, for 3-range meters, is illustrated 
in Fig. D. 'Clie trade name for these units is **Littlefu.se.” 

They are glass enclosed and measure 1 x y 4 in.; their ratings are 
1/100, 1/32, 1/10, i/ K , t/ 4 , %, 1/., 1 and 2 amperes. In addition, 
(Continued on page -420) 


Fig. 2 

Schematic circuit of the Peter Pan Model 84 Midget Set . 
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EQUIPMENT 


trade. Service Man , and home-constructor . 


THE A.VVl DIAGNOMETER 
By H. G. Cisin, M E. 

S KILL in locating radio troubles rikI speed in remedying them 
spell sueeess for the radio Serviee Mmi. 1 it radio work, how¬ 
ever, hot 1 1 experience and aptitude must he augmented by suitable 
test instruments. ]*hi> is obvious, hut somehow many Serviee 
Men tail to realize the truth of this statement. Some try to “get 
h\" with a miseellaneous eolleetion of meters, while others shop 
around for the cheapest “set tester'' on the market. Apparently, 
these men are blissfully unaware that trashy equipment will waste 
time i listen ft of save it. 

It takes {rood material to make a good serviee instrument. It 
also takes more than line meters to turn out a real service instru¬ 
ment. Years of experience ire required, and in addition, an inti¬ 
mate knowledge of the problems which are encountered by the 
♦Service Man. For after all, i serviee instrument which can merely 
perform a few standard teds does not fulfil its purpose, no matter 
how line its meters or its ease. 

The original Supreme Diagnonieter, placed on the market a 
mtinher of years ago, was a fine piece of work and a splendid help 
to every Sen iee Alan who owned one. Recently, however, as a 
climax to years of developmental work. Supreme engineers have 
announced a new instrument—tin* AAA-1 Diagnonieter- which is 
of the latest type in radio testing equipment. \ front view is 
Fig. As the interior. Fig. It; and the schematic circuit is Fig. 1 
(this diagram appears on the following page). 

'This new device is so versatile, efficient, and accurate that it is 
really more than a testing instrument. It is the Service Alan's 
“junior partner,” — always capable of tackling and solving any 
service job encountered, no matter how intricate. The design of 
the new Diagnonieter is extremely flexible. It can he used to 
service the latest sets and the most obsolete ones. Superheterodynes, 
automobile sets, portables, midgets, power-operated or buttery sets, 
arc all the same to this instrument. Similarly, sets equipped with 
tin* newest tubes, such as variahle-mn’s or pentodes, can all he 
toted with this instrument. It will analyze circuits of even type 
including intermediate sin ires of “superhets,” timed K.F. circuits, 
resistance coupled amplifiers, power detectors, power pentode out¬ 
put stages, power supply circuits, etc. 

Five Important Testing Functions 

The Diagnonieter functions as an analyzer, a tube tester, a 
shielded oscillator, an ohmiuctcr, and a capacitor tester. These 
live major testing operations will eneh he described later. Inci- 




A veritable portable laboratory; the Model AAA* 1 Diagnomctcr, 


dentally, this instrument, although especially constructed for port¬ 
able use, may also be* mounted on a wall or in back of a test bench, 
by means of a special wall mounting. No matter bow it is used, 
it comprises, solely within itself, a complete radio laboratory. 

The analyzer circuits .ire designed to meet every radio-servicing 
requirement on all types of sets. Provision is made tor reading 
plate currents of circuits and tul»es under test without the manipu¬ 
lation of any current switches, at the same time testing the various 
voltages of other circuits terminating at the tube sockets. As a 
result, the high voltage circuits remain unbroken in all tests. In 
order to switch the meter from one analyzer plug circuit to another, 
it is merely necessary to press a non-locking push-button. 

The Diagnonieter can be used for an analytical A.C. voltage 
(1000 olnns-per-volt) test, up to 1000 volt s on each side of a center- 
tapped plate supply transformer, through the rectifier tube socket. 
Provision is also made for the reading of the A.(\ line voltage 
through the A.(\ line supply cord, h\ means of a push-button. 
This arrangement eliminates the need for external connections in 
making this test. 

A feature of considerable importance is the fact that ill circuit 
analyses of the radio set may he made during tin* actual operation 
of the receiver, utilizing the power normally supplied, without di>- 
turbing any permanent connections of the set itself. 

The analyzer plug, which is a part of the Diagnonieter, has a 
live prong base; an improvement in design is the special snap catch 
which holds adapters until released. A simple adapter permits it 
to he used with four-prong sockets. A control-grid lug is attached 
to the analyzer plug by a flexible lead, which permits the operator 
to complete the control grid connections of screen-grid sockets, 
regardless of the make or type of the radio receiver. For the 
K.F. pentode tubes, a circuit is provided which terminates with 
the necessary terminal of the analyzer plug, so that this terminal 
may he connected to a suitable adapter for these tubes. 

It would he impossible to enumerate in a short article all the dif¬ 
ferent analytical tests which are possible simply by placing the 
analyzer plug in the radio set sockets and the tube in the analyzer 
load socket. A few of these readings are: direct current or alter¬ 
nating current filament voltage, screen-grid voltage, “C” bias volt- 

(ConfhnteJ off \nuje 127) 


Fid- B 

Interior rate of the latest Diajmometcr, 
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Fig. 1 

Schematic circuit of the Supreme Model AAA - 1 Diagnomctcr. The instrument is pictured in rig. A, on the preceding page. 
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REPLACING THE TYPE ’80 
RECTIFIER WITH A 
MERCURY-VAPOR TUBE 


A discussion of the advantages and 
the method of installing the new 
mercury-vapor rectifier. 

By PAUL SCHWERIN* 



A number of 


Fiji. 1 


variations in posar pack design arc indicated in the above 
illustration. 


E VERY Service Man anti the users of 
the ordinary types of vacuum tubes 
are, in general, fairly familiar with 
their behavior, and it is by a com¬ 
parison between the well-known types of 
tubes and the gas-filled types that we niav 
become more familiar with the latter. The 
Ferryman PH 588 tube is a rectifier con¬ 
taining mercury vapor and, therefore, be¬ 
longs to the latter class. 

It is suggested that the reader refresh 
his memory concerning this new type of 
tube, by reference to the article, ‘‘New Types 
of Receiving Tidies—A Mercury-Vapor Rec¬ 
tifier,' M which appeared on page 888 of the 
May 1931 issue of Rjvi>io-CK,\rr. 

Prom the Service Man's standpoint, the 
Perryman type PR 588 tubes were designed 
to reduce the tube losses incident to rec¬ 
tification and, by increasing the power avail¬ 
able, to make more flexible the standard 
full-wave rectifier circuit. Incidentally, the 
voltage regulation in a receiving set is 
greatly improved by virtue of the fact that 
the current remains practically constant with 
considerable variations in voltage. 


Chief Engineer; Perryman Electric Co., Inc. 


Accordingly, the insertion of a PR 588 
tube into circuits designed for the standard 
type 5 80 tube will result in an increased 
voltage at the receiver terminals, higher 
current Mow in the liltcr circuits, and a 
higher voltage across the filter condensers. 

It is obvious that some judgment should 
he exercised in replacing a, type *80 tube 
with a PU 588 tube for this very reason; 
as in some receivers the increased voltage 
and current may be troublesome, due to 
low our rent-carrying capacity or other 
shortcomings. 

Therefore, the PR 588 tube should not 
he inserted indiscriminately into sockets de¬ 
signed for the ? 80. The problems involved 
in the installation and the service on the 
PR 588 tube are exactly the same as those 
pertaining to the regular 5 80 tube. The 
tube has been very conservatively designed 
and, when used under normal conditions, 
will give at least as long a life -is the 
standard ’80 tube. 

Characteristics of Gas-filled Tubes 

The utility of high-vacuum devices, their 
inherent stability, the high degree of devel¬ 
opment which they have reached, have re¬ 


sulted in a large measure in obscuring many 
of the advantages of gas devices. 

The characteristics of a high vacuum de¬ 
vice which are outstanding are: the absence 
of gas ionization; cathode temperature not 
increased by discharge; no blue glow or 
visible evidence of discharge; three-halves 
power relation of current to voltage. 

The gas-filled tubes differ as follows: gas 
ionization is present and is made use of in 
reducing the effect of space charge; the 
cathode temperature increases with an in¬ 
crease in the discharge current; a blue glow 
(or other color) is a visible evidence of 
disci large; the three-halves power relation 
of current to voltage is not obtained. 

A consideration of these two classifica¬ 
tions of features shows that the two devices 
are scarcely comparable. However, the 
characteristics of the latter type tubes are 
particularly applicable to rectification. 

The curves reproduced as Fig. 2 on page 
888 of the May 15)31 issue of Radio-Cuaft 
show the relation of the plate voltage to 
the plate current. It will he noted that in 
a case of the vacuum type rectifier an in¬ 
creasing loss in voltage occurs as the cur¬ 
rent taken from the rectifier increases. This, 
of course, is due to the fact that the inter¬ 
im! impedance of the tube is greater, due 
to the space-charge effect which surrounds 
the filament and prevents the ready evapora¬ 
tion of electrons. 

The same curve shows Ihe plate voltage— 
plate current relationship in the mercury 
type, and it will be noted here that as soon 
as the potential reaches a value exceeding 
15 to 17 volts, an almost straight upward 
trend of current results: as a matter of 
fact, we find that the voltage remains con¬ 
stant for all loads between 20 to 300 milli- 
nnipcrcs. This effect is highly desirable, 
and means that the power loss in the tube 
is constant for either small drains or large 
drains after once exceeding the ionization 
(Continued on page 428) 



Fi*. 2 

At A. resistor R 3 is used to balance the plate currents in the 588 rectifier; at R, the balancing 
resistors arc indicated for full-wave rectification; and at C, the resistors R 4 are used to lower 

the filament voltage. 
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Telepiano 



Method of Operation 
The principle of npcndh at is sinu'lir to 
the \\ itsongr.iph, iilsii invented In Mr. 
\\ it son, .nut described in tin August ID'fi 
fssru of U \mo-( mm-]. 

Briefly, tin ti msinittcr inerb inisin, Fig. 1, 
consists of i set of conflicts nr runted in 
the farm of n c-ircle with nn .tntn rotating 
around .md making enntnet with each seg¬ 
ment in siu-ecssion When a kc\ conv-pond- 
ing to 4 c» rtnfn note on tlu- pfurio is de¬ 
pressed, a condenser charges instantly and 


Fig. B 

. ffw<\ Tin- 7»■/«■ piano in 

discharges only when the rotat¬ 
ing arm has made eontaet with 
a certain segment which cor¬ 
responds to the key that is be¬ 
ing depressed. This condenser 
discharge takes place through a 
relax winding which actuates a 
lever, sending a pulse to the 
radio transmitter. 

The receiving circuit. Fig. ‘J, 
is equipped with a similar set 
of eon tarts. The pulse is re¬ 
ceived by the radio set, detected 
and amplified, and then fed into 
a set of thvrntmn relays. When 
the rotating arm on the com¬ 
mutator in tin* receiver makes 
contact with a certain segment, 
the pulse actuates a piano key 
(through another set of sole¬ 
noids) corresponding to the key 
being depressed at the trans¬ 
mitting studio. 

In order to make the receiv¬ 
ing key stay down exactly as 
long as the sending key does, 
{('untina rtf an ptuje 4-.T2) 


. I bovc. 


Fid. \ 

An undcr-T V;. - - / th t 


media nisM, 


E VF.R since the advent of radio 
broadcasting, tlu home use of musi¬ 
cal instruments, especially the 
piano, has been on tlu decline; the 
result K that now, m»m than cut before-, 
radio has becniiu more or less indispens- 
aiih as a inediimi of entert limiicnt Some 
]>eiiple still regard tlu art of playing the 
piano .is an accomplishment, while, it the 
s.-inu time, tlu thniight of jM'iittiemg foe 
years in order to play it well 
has caused many people to 
abandon this means of enter¬ 
tainment since tlu- radio is well 
able to satisfy them. 

Mr. (ilcmi \V, Watson of De¬ 
troit, an inventor, has succeeded 
in designing a device which en¬ 
ables a piano to be played by 
radio, thus bringing together 
two of the most popular me¬ 
diums of entertainment. It is 
now possible for an artist to 
play a piano in the studio of 
a broadcast station, and have, 
throughout the country, every 
pin no that is equipped with the 
Telepiano piny in exact syn¬ 
chronism with tlu* artist at the 
studio. It becomes fairly easy 
then, to follow the artist and, 
consequently, piano lessons may¬ 
be given over the 4 ’nir'\ one 
teacher serving for almost any' 
number of students. 

The Tclepinno, Fig. A, may 
Ik- conveniently mounted in any 
existing piano in one-half hour 
and will occupy an urinotice- 
able position, as shown in the 
figure. 


f 

DETAIL of 
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Fig, 2 

.1 wiring dianram of the Tele piano. .1 commutator 
enables the reccivinit piano to play in synchronism ? 

mitt in(> piano. 


is used which 
it It the trans- 
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Servicing 

DIRECT - COUPLED 
AMPLIFIERS 

Modern radio service calls for an extensive knowledge not only 
of advanced radio theory but also of the most efficient manner 
of attacking a problem. The author discusses practical amplifier 

servicing. 


I1E “direct-con pled" or 1 .oftin-White 
type of audio amplifier, because of its 

low cost and high efficiency, enjoys widespread popularity 
with set builders, experimenters and manufacturers. Thou¬ 
sands of these are in use as phonograph amplifiers, speech ampli¬ 
fiers, and audio amplifiers for midget sets. The circuit is a radical 
departure from ordinary design, and presents a difficult job to the 
set builder or Service Man who is up against a balkv specimen for 
the first time. With the desire to aid those who have had such 
difficulties, the experience of many months in building and servicing 
these amplifiers has been set down in these notes. One circuit, to 
which we will refer in this article, is snown in Fig. 1; others have 
appeared in past issues of H.viuo-Crait. 

In the first place, all parts to he used in the amplifier should 
be carefully tested before being used. AH resistors should he 
within 10% of their nominal values. Condensers should be within 
20% of their nominal values, and should have a high insulation 
resistance. As leaky condensers are a prolific source of trouble 
In this amplifier, only the highest quality units should he used. 

Test Procedure 

When the amplifier is assembled and found to he inoperative, 
or when a good amplifier becomes inoperative, a particular service 
procedure should he followed. (All the tests in this procedure 
may he made with but one instrument, a O-BOO-vnlt ohmmeter with 
a resistance of 1000 ohms per volt.) These directions apply spe¬ 
cifically to the ’15 amplifier shown in Fig. 1, but may be used 
with suitable changes for pentode or ’50 I.oftin-White amplifiers. 

If the amplifier is absolutely dead, cheek the loud-speaker and 
the speaker transformer. If these are in good condition, the 
trouble lies in condenser t m 2 or the ’45 filament winding of the 
power transformer. Measure the voltage between points 5 and 7 
of Fig, 1, and between points 1 and 5. If the former voltage is 
very low, or even xcro, while the latter is abnormally high (see 
-Normal Voltages,” below) this is an indication of a grounded 
*t5 filament winding or a shorted or leaky by-pass condenser C2. 
The fault may be traced by disconnecting the leads from the *45 
1ilament winding and testing for a short to ground. If this is the 
ease, the transformer should he replaced. If the transformer checks 
O.K., the resistance of condenser C2 should be measured. If it is 
found to he shorted or leaky, it should he replaced. 

If the amplifier sounds “alive,” vary the hum-bucking poten¬ 
tiometer P, and notice if the bum varies in intensity, or stays 
constant; also, whether or not there is any motor-boating. If the 
hum is accompanied by vigorous motor-boating at a period of 
approximately 150 cycles, and the voltage across the 50,000-ohm 
grid bias resistor is only half its normal value, this is an indication 
that the input leads are open. These should then he cheeked for 
continuity, and an examination made of the input device (phono¬ 
graph pick-up or transformer). 

Lack of Sound 

If the hum-lmcking potentiometer does not affect the hum level, 
and a phonograph pick-up gives no reproduction whatsoever. 


a grounded hum-bueking potentiometer is in¬ 
dicated. Other symptoms of this fault are 
no voltage between points 1 and 2, and abnormally high voltage 
(7 to 15 volts) between points cathode and 2. The remedy is 
obvious,—re-center the potentiometer in its mounting hole and 
see that the insulating washers are in a correct position. 

If the variation of the hum-lmeking potentiometer gives some 
change in hum intensity but no satisfactory minimum point, and 
if reproduction is distorted or entirely lacking, these are indica- 



Fi*. 1 

Schematic circuit of a represent at iz'e direct-con pled amplifier. Volt¬ 
ages arc read in reference to numbered positions. 


tions of some condenser or resistor being defective. Measure the 
voltage between points 5 and 7. If this potential is considerably 
below 250 volts, while the rest of the circuit is normal, a leaky 
hum-bucking condenser CH, or a defective grid bias resistor is 
indicated. 

A leaky hum-bucking condenser may he detected by measuring 
the resistance between screen-grid and cathode of the ’24 tube. 
If this resistance is found to he less than 50,000 ohms, it is con¬ 
clusive proof that the hum-bucking condenser is leaky or shorted, 
anti reipiires replacement. 

A defective grid bias resistor may he detected by measuring 
the voltage across its ends. If this potential lies outside the 
range of 8 to 12 volts, the resistor is off-value and should he 
replaced. The best scheme is to place in the circuit a variable 
resistor of high value and vary it until the plate voltage of the 
power tula* is restored to its normal value. A correct value of 
fixed resistor, as indicated hv ohinmeter measurement of the vari¬ 
able unit, may then be substituted for the variable resistor, 
(Continued *m potje 428) 


By SIDNEY FISHBERG 
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SELECTIVITY 


A Frank Discussion of the Advantages to be Gained By the Use 
of Sharply Tuned Circuits 


F OR some reason or other, tlu* ra<lio 
public seems to be in a quandary re¬ 
gard in g the quest ion of selectivity. 
One year it is led to believe that se¬ 
lectivity is accompanied by poor quality, and 
the next year, the same “authorities” claim 
that selectivity and quality go hand in hand; 
the result being that the radio public does 
not know whom to believe. What may be 
selectivity in one sense may not he selec¬ 
tivity in another. This differentiation has 
been discussed in various technical journals, 
but authors do not scent to take it upon 
themselves to clarify* the situation for either 
the Service Man or the public in general. 

As we shall soon see, a circuit may be 
selective and result in the cutting off of the 
side hands, giving us poor quality. If we 
attempt to lower the selectivity to obviate 
this difficulty, then the effects of interfering 
stations would so distort the ultimate signal 
as to produce results which are not as good 
as that obtained with a highly selective 
circuit. 


Numeric Selectivity 

Roth mathematically and practically a 
modulated signal can lie analyzed into three 
components having frequencies of 1*’ (the 
carrier frequency), F minus fin, and F 
plus fin (where fin is the frequency of 
modulation), it stands to reason then, that 
a circuit tuned to the frequency* of the 
carrier and yet so selective as not to pass 
the other two frequencies equally well, will 
have the effect of suppressing the received 
modulation frequencies. It is also evident 
that a circuit of such nature will pass sig¬ 
nals modulated at low frequencies better 
than those modulated at high frequencies. 



Fi*. 3 

The response of a signal after it passes through 
two tuned statics. Xote the hujh-frcquctxcy 
cut off. 


By C. H. W. NASON 

If a signal frequency of 1000 kc. is modu¬ 
lated at 5000 cycles a circuit must pass all 
frequencies from 995 to 1005 kc. without 
fail if the original characteristics of the 
modulated wave are to be retained. 

in Fig. 1 is shown the transmission 
characteristic of a sharply tuned circuit in 
comparison with an ideal characteristic 
which takes a rectangular form. As we in¬ 
crease the number of tuned circuits em¬ 
ployed in a given system, tbc selectivity is 
also increased. For example, if in passing 
through a single* circuit, all frequencies a 
given number of cycles off that to which the 
circuit is tuned, arc cut down to 90% nf 
their ideal response, the passage through 
two circuits will result in a further reduc¬ 
tion in output to 81% of that obtained at 
tlu* resonant frequency. Passage through 
three circuits will result in the response 
at the off signal frequency being almut 73% 
of the response at the resonant frequency. 
This is shown in Fig. 3. 



Fi#i. 4 

.Vimv the carriers of each station are separated 
by 10 t-A. the entire broadcast band is 
utilized. 


'File selectivity of a tuned circuit is de¬ 
termined by the relation between inductance 
and resistance in the circuit, and a factor 
of merit “Q" is obtained bv the equation 
2 pi F 1/ 

() =-, where F is the frequency; 

It 

L, the inductance; and It, the resistance of 
the coil. This type of selectivity is known 
as the numeric selectivity of a circuit and 
**(/’ is determined experimentally by meas¬ 
uring the current produced in a circuit by 
a given signal when it is tuned to resonance, 
and comparing this reading with tlu* cur¬ 
rent obtained when the input signal is a 
given fterceutaye off resonance. 

High Numeric Selectivity in Supers 

Tn the modern superheterodyne receiver, 
the incoming signal “beats” against a local 
oscillation of such a frequency as to pro¬ 
duce a resultant signal of 175 kc. which 



Fig. 1 

Aboz'C. Ideal and "skirt ' response curves . 

Fid. 2 

Be1 070 . Comparison of ideal and actual band¬ 
pass response. 


can he more readily amplified at high gain. 
Not only is the amplification more favor¬ 
able due to the transposition to the lower 
frequency prior to amplification, but the 
selectivity is also enhanced. 

With our circuits tuned to an incoming 
signal of 1000 kc., an interfering carrier at 
1010 kc. is removed by 1% from the de¬ 
sired signal. Mixing the incoming signal 
with an oscillator operating at 1175 kc. 
produces a 175 kc. beat which is then am¬ 
plified. The interfering signal produces a 
beat of 105 ke.—still differing by 10 kc. 
from the frequency to which the I.F. cir¬ 
cuits arc tuned, but removed from the reso¬ 
nant frequency of 175 kc. by 5.7%. Inas¬ 
much as the percentage off resonance has 
a great deal to do with our primary meas¬ 
urement of selectivity, it is not difficult to 
see that a distinct gain in numeric selec¬ 
tivity* Iras been achieved. 

Adjacent Channel Selectivity 

It was obvious in Fig. 1, that if a high 
numeric selectivity were* employed, the 
higher frequencies of modulation would suf¬ 
fer. This loss in high frequencies is also 
increased by the use of the superheterodyne 
arrangement because of its high numeric 
selectivity. Stations in this enlightened 
country are blessedly operating by law in 
{Continued on page 429) 
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A NEW SYSTEM OF 

Static Reduction 

By HFNRI F. DALPAYRAT 



This illustrates Mr. Dill pay rat's system. 

M OST static reducers arc based upon 
the principle of "bucking'’ static 
against static and. In means of 
special filter circuits, isolating the 
remainin'* or broadcast signal. These neu¬ 
tral i/at ion .systems actually reduce static 
interference ail appreciable decree. The 
ircuits, however, are very difficult to adjust 
(to obtain complete neutralization) and they 
may he efficient only at certain frequencies* 
The writer believes that lie has sol vert 
the problem of static reduction in a simple 
and satisfactory manner, without any of 
the above mentioned objections or limita¬ 
tions. 'The circuit used in experimental 
models is shown in Fig. 1. 

The desired signal is selected from the 
antenna circuit by the resonant circuit Cl, 
SI. Successive tuned circuits S2, SB, S4 
are coupled together in cascade by small 
capacities, Ca, ( <>, and the inductive coup¬ 
ling of 1*1 and St. The coupling between 
these circuit.* being rather tight, Jhc trans¬ 
fer of energy is approximately in tfie order 
of Mo-1 ratio; the only stepping-up action 
taking place in the total circuit being he- 
I ween 1*1 and Si, and between 1*4 and St. 
With a circuit of this design the timing is 
not excessively sharp: thus the precious side- 
hands containing the overtones and higher 


frequencies in n radio signal are not 
attenuated. 

The incoming or signal frequency, tuned 
by the four circuits, is amplified by tube 
VI. Tube Y2 has its grid circuit connected 
in parallel with NT through coupling ca¬ 
pacity Ci. 

Tube Y2 is highly biased so as to be ren¬ 
dered inoperative to signal intensities of the 
order of those in the aerial circuit. How¬ 
ever, as soon as the signal is regenerated 
in tlie aerial it is re-tuned and again re¬ 
generated an incredible number of times 
in a fraction of a second. During this 
regenerative re-tuning process much of 
the aperiodic static is filtered out find 
grounded while the strength of the desired 
signal, which has a sine-wave form, is in - 
creased. 1 his condition is elciirh illus¬ 
trated in a graph. Fig. 2, which is based 
on theoretical values. 


My adjusting the "C* Idas of Y*2 at H2, 
and the regeneration of NT at 111, it is 
possible to find a certain relation between 
those two functions so that V2 wilt only l>c 
sensitive above a certain value of voltage 
and increasing the regeneration of NT will 
raise the signal voltage to that value. 

My looking at the curves of Fig. *2, it 
is easy to understand the mode of operation 
of this system, which is based entirely on 
a principle of intensity differentiation. 'The 
operating- voltage of Y2 being raised above 
the static average maximum voltage, it will 
only operate on the highest voltage, (this 
is only possible provided that the static 
reaching NT is not stronger than the signal) : 
this system is about HO f/ c efficient 

To duplicate the schematic circuit. Fig. 1, 
the following parts will be required: 

{Confinned on, pope 



Schematic circuit of it Ir. Dalpayrat s system of static redact ion by intensity differentiation. Experi¬ 
menters may use any available equipment having the sped tied values. 


TIME AND THE RADIO SERVICE MAN 


I N figuring out the amount which should 
be charged for a service job, it is neces¬ 
sary to take into account labor, materials, 
overhead, and a reasonable profit. 

The importance of the time eh meat in 
labor is obvious. Time also enters into the 
cost of materials, since time is required in 
purchasing them and in bringing them to 
the place where they are to be used. Die 
factor of time also enters into the amount 
of overhead chargeable to any particular 
job; if one job takes twice as long to com¬ 
plete as another, it is self-evident that it 
should he charged with double the overhead. 

Spending unnecessary time on a servic¬ 
ing job, therefore, increases the cost to the 
customer and at the same time decreases the 
Service .Ian’s profit and prestige. Saving 
time reduces all costs, permitting the Serv¬ 
ice Man to charge less and still to make 
a larger profit. 

Idealizing these facts, Elect rad engineers 
have devised several types of replacement 
equipment to enable the Service Man to 
save time. For example, they have pro¬ 


duced a single volume control which can he 
used in IBB different commercial radio re¬ 
ceivers. Through ingenious design, a total 
of five different Fleet rad replacement vol¬ 
ume controls can he applied t.o more than B4B 
commercial receivers. Seven additional con¬ 
trols take care of almost all other volume 
control requirements. 

The design of the new Fleet rad replace¬ 
ment controls is so flexible, that they will 
take care of the very latest sets containing 
variahte-imi tubes, pentodes, etc. Ns a re¬ 
sult, the Service Man who carries just these 
few controls in his kit, is sure of being able 
to replace a faulty volume control, without 
having to waste time going back to his shop 
after additional equipment. 

At this point, mention should be made 
of the ‘‘Truvolt” type resistors, which are 
also designed to save time and money for 
the Service Man. These resistors are made 
in all standard sizes and resistance values 
and also in various required cnrmit-earrv- 
ing capacities. They may he mounted any¬ 
where. One or more patented sliding clips 


may he added, removed, or adjusted to any 
position to obtain the exact voltages needed, 
lienee a few of these resistors in various 
capacities, and some extra sliding clips, may 
he used to perform a multiplicity of serv¬ 
icing jobs. (The unique open-air winding 
of these resistors insures cooler operation, 
longer life and more stable performance 
than could he obtained with any other 
a pparatus.) 

\ comprehensive “Heplaccment Volume 
Control Guide’* has recently been issued, 
which tells instantly which of the several 
volume controls should he used in replac¬ 
ing the eon 1 ml in any of BIB standard com¬ 
mercial receivers. Twenty different volume 
control hook-up diagrams are shown and 
the various makes of receivers are listed 
alphabetically. Each receiver is listed not 
only by name, lint also by model number 
The correct replacement volume control type 
number is then given, as well as the cir¬ 
cuit diagram which applies in each instance. 

This Guide may be obtained gratis from 
Fleet rad, Ine., 17 5 Variek Street, N. Y. C. 
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Magic 


(PART III) 


in 


Meters 


This article by Mr. Denton on the subject of meters and their 
applications treats in detail the design of multipliers and shunts. 


T 


IIK !M\ and AC. instruments dis¬ 
cussed in Parts I and II of this 
series, mid which appeared in the 
Novemhcr and December issues of 
Uaiiio-Ckait, form tin* nucleus of the devel¬ 
opment of modern service equipment. 

When a meter is used to measure dif¬ 
ference of potential, it is important that 
the current eonsnmed by tin* meter he not 
so large as to appreciably increase tin* load 
of the circuit. If the current consumed by 
the voltmeter is large, tin* effect will be 
a reduction of the voltage being measured, 
with the result that the value indicated on 
the instrument is not the actual value of 
potential which is present when the meter 
is out of the circuit. Thus, the value of 
an instrument as a voltmeter is determined 
by the amount of current it consumes. 

\ convenient means of specifying the 
sensitivity of a voltmeter is hy the number 
of ohms resistance for every volt in the 
meter. 

This olims-per-volt value of a D.C. meter 
is equal to the total resistance of the in¬ 
strument divided by the mart mum voltage 
indicated on the scale; or 
Oliins-per-volt — 

total resistance of meter 


By CLIFFORD E. DENTON 
(,!-) 


Itm = Uv I 


The multiplying factor indicating the 
number of times the voltage scale of the 
meter has been increased is found hy the 
ratio 

U\ -f Hni 


\ *200 / 


For example: if Kl is *200 volts; Rv, 
lo.ooo nluns; and F.2, Boo volts; then 
BOO 

Urn = 10,0110 x f --- — I 

200 

lo,ono x u..» = 5 ,non ohms. 

Since the above problem is a representa¬ 
tive one, it would he necessary to add a 
5,00O-«dun resistor in series with the meter 
as a multiplier in order to extend its range 
to Boo volts. From the above, it can he 
seen that by the proper selection of multi¬ 
pliers, it is possible to extend the range of 
a voltmeter to any desired value. A group 
of resistors connected in series, as shown in 
Fig. 2, will enable the user to obtain the 
desired range hy moving switch S to the 
proper tap. 

It is sometimess desirable to know the 
reverse problem; that is, knowing the re¬ 
sistance of both the meter and its multiplier, 
how much its range has been extended. 


maximum voltage 
The total current consumed 
by a meter for full settle inflec¬ 
tion is, therefore, 

1 

Current = — — or = 

()hms-per-vult 
maximum voltage 


total resistance of meter 
If the range of a meter is to 
he extended, resistors (called 
multipliers) are added in series 
with the meter as indicated in 
Fig. 1. Referring to this figure, 
the multiplier Urn is in series 
with tht* voltmeter V. and the 
meter is shown shunted by a re¬ 
sistor Rv which represents the 
resistance of tin* meter. Retting 
Ft represent the normal range 
of the meter, and 1\2 the range 
desired, the value of Rm neces¬ 
sary to extend the range can he 
found by use of the following 
equation: 



Circuit diagram of a complete A.C.-D.C. voltmeter and milliammeter. 
All values arc indicated on the diagram for the convenience of 
.SVrTiVc Men desiring to construct this universal meter. It is fully 
protected aoainst burn-out by three separate and distinct means. 


Rv 

Substituting the values ill the example 
previously given, we have 
10 . 1)00 -}- 5,000 

10.1 H >0 

Therefore, any indication on the meter, 
with the multiplier in the circuit, should he 
multiplied by 1.5 to obtain the correct value 
of the voltage. 

It is possible that the Service Man may 
not know the internal resistance* of a meter. 
If such is the ease it may he obtained by 
connecting the meter as shown in Fig. B. 
Then, using olnn’s law: 

voltage read on meter 

current read on milliammeter 

Tf calibrated resistors of approximately 
the same value as the internal resistance of 
the meter are available, the halt-scale de¬ 
flection method may Ik* used. 

The pr«u*cdnre is simple. First, 
short-circuit resistor It in Fig. I 
and then apply sufficient voltage 
K to obtain a full-scale deflec¬ 
tion. It the full-scale rendimr i> 
ion volts, apply loo volts. Then 
increase R until tlu* reading of 
the meter is exactly one half full- 
scale. The value of resistance R 
then equals the resistance of the 
meter. This becomes evident 
from the fact that when resistors 
are in series, and equal in value, 
then the same current will flow 
through both of the resistors, and 
consequently tlu* voltage drops 
across each of them will he the 


D.C. Ammeters and Shunts 

There are many* eases in which 
the current range of a niiUiam- 
meter is ton low for the condi¬ 
tions at hand. It is then neces¬ 
sary to increase its range by 
shunting some of tlu* current 
around the meter, only permit¬ 
ting enough to pass through the 
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moving coil to actuate the pointer. This 
is indicated in Fig. 5, in whicli Ul repre¬ 
sents the resistance of the meter A, and R2 
the shunting resistor. 

It is well to note at this time that cur¬ 
rent multipliers are always used in parallel 
with the instrument, while the voltage mul¬ 
tipliers are always in series. 

Any resistor placed in shunt will increase 
the range of the meter bv the ratio 
R2 + Ul 

R2 

If a Weston 301 D.C. 0-1 milliammeter 
has a resistance of 27 ohms, then a shunting 
resistor of 27 ohms will increase its range 
by the factor 2, as can he seen by substi¬ 
tuting numbers for the letters gi\en in the 
formula above. 

27 -|-27 

- = 2 (the ratio of the increase) 

27 

Thus the meter having a normal maximum 
reading of 1 ruilliampere, will have its range 
doubled or extended to 2 mil I in m peres. Figs. 
tiA and <>B show two methods of shunt 
connections which are commonly used. 

The average Service Man often finds that 
it is impossible to obtain resistors of low 
ohmic value of sufficient accuracy for use 
as shunts, consequently the following scheme 
should be used in such eases. 

Referring to Fig. 7, R2 is the shunting 
resistor and Ul is one that is placed in 
series with meter A. 

Now if the range of the D.C. Weston 0-1 
millinrmneter is to be extended to 1 ampere, 
and the internal resistance of the 
meter is 27 ohms, it would be 
necessary to increase its range 
1,000 times, as shown by the 
formula 

12 (current range required) 


Making Rl 500 ohms with a meter resist¬ 
ance of 27 ohms, the total series resistance 
of this circuit becomes 527 ohms, and as the 

527 

ratio of increase is 1,000, then - = 0.527- 

1,000 

olun for the value of the shunt. This 0.527- 
olun resistor is easier to obtain than one 
of 0.027-ohm, so for practical applications 
this method has much to recommend it. 

Supposing Rl were increased to a value 
of 1,000 oluus, then: 

I 

- =r 1,000 (ratio of increase); and 

.001 

1027 

It zs - — 1.027 ohms. 

1,000 

Here, a 1-ohm resistor for R2 and a 1,000- 
ohm resistor for Rl, will work out very 
well for all general purposes. Surely the 
Service Mail can obtain a 1 and a 1,000- 
olini resistor with an accuracy of less than 
one per cent, whereas it would he impossible 
to obtain one of 0.027-olm» at all. 

Finding the Resistance of Ammeters 

Many times there is no knowledge of the 
internal resistance of a milliammeter, and 
as it is necessary to know this value before 
a proper size of resistor can he selected for 
the shunt, several methods of determination 
are used. 

The simplest wav to find the resistance 
of the meter is by the half-scale deflection 
method; the connections for such a meas¬ 
urement being shown in Fig. 8. 


with the instrument. Many use the milliam¬ 
meter because of the simple additions neces¬ 
sary to gi\e a satisfactory movement. 

A .Jewell Model “8“ I).(\ 0-1 milliam¬ 
meter, Fig. 0, has a resistance of 30 ohms. 


-1-\WVwJ\WW 

Rl J SW 
WNAVWW^-* 


Rma, 


L ©-1 


R M 

-avawvaw- 


El 


E 2 


FSg. 8 

Above. Determination of ammeter resistance by 
the “half-scale deflection” method . 

Fi*. 9 

Bclozff. A method of connecting a resistor to 
make a voltmeter from a milliammeter. 

Therefore, a full scale deflection requires 
a voltage of 0.03-volt (El). If a voltage 
range of 500 volts (K2) is desired, the 
range must he extended lfUMi times, and 
the necessary resistance value can lie found 
thus: 


11 (current range of meter) 

1 

- = 1 , 000 . 

.001 

This is a very high ratio, and 
when it becomes necessary to use 
a shunt that can carry ?)!)!) mil- 
liamperes while the meter car¬ 
ries only 1 milliampcre for full 
scale deflection, the shunt resist¬ 
ance will have a value of 
R (shunt) = 

R (meter) 



Rm = Rma. 


Rm = 30 


( 500 \ 


Left. The multiplier is connected in series with a voltmeter. Left- 
center. .1 means of connecting multipliers for selecting ranges. 
Right-center. One means for determining the resistance of a volt’ 
meter. Right. “Ilalf-scalc deflection'* method of determining volt¬ 
meter resistance. 


— 0.0273-ohm. 


(factor of increase)—1 

It is very difficult to obtain a resistor of 
0.0273-olnti for this purpose and, there¬ 
fore, the use of a resistor in series with the 
meter will enable us to use larger values 
of U2 which can be readilv obtained. 


Rl 


a 


R2 


LIME LOAD 


-A* 


-B- 


rr® n 

TO] 


[®"l 

AAVWO 

■'WWO 

AWWO 


LINE 


L0AO LINE 


LOAD 


Fi<- 5 Fi«. 6 Fifj. 7 

Left. The shunt R2 is connected directly across the ammeter. 
Center. At A and B arc shown two methods of connecting several 
shunts. Right. The re suitor Rl ij inserted in series with the meter 
to increase the she of shunt required. 


Rl is a calibrated resistor and R2 a 
current-limiting resistor which is used to 
adjust the current through the meter \ to 
full-scale deflection. With the meter read¬ 
ing at top mark, the switch SW is closed 
arid Rl varied until the meter reads half 
scale. The resistance of the meter then 
equals the resistance of Rj ; and since Rl 
is calibrated, its value 
is easily obtained. The 
currents through the 
meter A and resistor 
Rl are equal. Con¬ 
sequently their resist¬ 
ances must be equal. 

D.C. Voltmeters from 
Milliammeters 
Experimenters anil 
Service Men are using 
niilliammeters as volt¬ 
meters simply by add¬ 
ing a resistor in series 


Rv 

f/-Nl R1 

I- MWA A J 


R2 


UNE 


LOAD 


Rm = 30 x 1 <>,<><>(> 

Rm — 190,980 ohms. 

If the voltages to he measured 
are high, the meter resistance (‘an 
be ignored, but if the voltage 
range is lowered to the point 
where the measured voltage with 
the multiplier approaches the 
normal range of the meter with¬ 
out the multiplier, the percentage 
of error increases. 

The chart shown on page t>81 
of the May 1031 issue of Rxmo- 
Ckapt has the various values of resistors 
tabulated for use w ith various ranges of 
milliammeters and inicroanuneters for all 
voltage ranges from 1 to 1,000 volts. 

The use of Inw-current-eonsumption meters 
as voltmeters (consuming 1 milliarnpere for 
full scale deflection) is convenient, and by 
ignoring the resistance of the meter, for 
all practical purposes, 

maximum voltage range 

R (multiplier) - - v 

current through the meter 
Fig. 10 shows a circuit by which voltage 
ranges of 10, 50, 100, 250 and 500 volts may 
he obtained with a sensitivity of 1,000 olims- 
per-volt. 


A.C. Voltmeter Multipliers 

The iron-vane types of A.C. instruments 
may also have their voltage ranges increased 
in the same manner as the D.C. instruments. 
The average A.C. meter has a much lower 
(Continued on page 131) 
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RUNNING THE 
SERVICE SHOP 
At a Profit 

By HARRY GEORGES 



S OME months ago, a progressive radio 
manufacturer formulated ;i plan not 
only to make his radio-service depart¬ 
ment pay for itself, hut actually to 
make it show a profit — and it did. 

This plan is not just a theory Imt has 
already gone through the "laboratory** and 
is now ready for field service. The ‘‘lab¬ 
oratory** consisted of service departments— 
from the one-man business to the highly- 
trained ‘TOO men** organization, as in the 
automobile industry, the radio service de¬ 
partment is of utmost importance. 

The customer “sends for" the Service Man 
and anxiously awaits his arrival. Because 
of his superior knowledge of things per¬ 
taining to radio, the Service Man's recom¬ 
mendation goes a long way with the cus¬ 
tomer — lie is the “radio doctor.** 

The modern “radio doctor** should not 
consider his work done after the set is 
repaired. He should guard against future 
trouble. Such service builds confidence, rec¬ 
ommendations, and increased calls. 



This Hlvstration shows the rose with which an 
automatic line-voltage control may be added 
to any receiver. 


After looking the set over, the Service 
Man usually finds a resistance, condenser, 
or tube which needs replacement. High 
voltage may have been the cause of the 
trouble — or just may have helped to make 
matters worse. At any rate, the set is re¬ 
paired and a voltage regulator is connected 
in series with the power line — just to see 
how the set sounds on regulated voltage. 

The new tube naturally arouses curiosity. 
The Aniperitc Plan even goes as far as to 


provide a simple selling talk for the “Serv¬ 
ice-salesman.** The talk runs like this: 

“Oh yes, lots of radio troubles are due 
to voltage fillet nations that we cannot see. 
The voltage has a habit of jumping just 
when you are not cheeking it. And those 
jumps raise the devil with the tubes, power 
packs, ami reception. This automatie regu¬ 
lator keeps the voltage along the straight 
and narrow path. Acts like a shock ab¬ 
sorber oil a car—decreases wear and tear. 
Well, if 1 have an extra one on hand, I 
will he glad to install it— am! sore *t*»it a 
serx'ire charge 

And thus, another automatic voltage regu¬ 
lator is readily sold, leaving the customer 
more contented, the dealer with a handsome 
profit ami the Service Man with a worth¬ 
while commission to add to his salary. 

The new merchandising plan has proved 
to be exceptionally successful wherever it 
has been given a fair trial. One dealer has 
been averaging '28 automatic line-voltage 
controls per month for each Service Man—• 
thus getting a net profit of SM7.HO per month 
per man. Perhaps the best way to show 
the advantages of this plan is to present 
actual facts and figures taken from the ex¬ 
perience of a large New York radio con¬ 
cern. Early in January, 1!W1, Dnvega, Inc., 
of New York City, one of the largest radio 
chain stores in the country, decided to try 
out the plan. This concern specializes in 
the retailing of radio sets and sporting 
goods. It operates over twenty-eight retail 
establishments in the metropolitan territory. 
All radio servicing is handled through a 
central radio-service department—about 100 
Service Men arc employed. 

The Plan 

In order to start the plan, a talk was 
given to the Service Men assembled at a 
special meeting. Three things were im¬ 
pressed upon tin* men. First, the need for 
automatic line-voltage control was illus¬ 
trated and emphasized. Second, the men 
were shown the case with which a sale could 
lu* made: and third, they were offered a 
cash incentive. Prizes were posted for the 
best monthly sales. Service Men averaged 
from .S50.n0 to ST 5.00 per month extra—that 
is, above their regular salaries. 

Sales Data 

During the month of January, 12-1 auto¬ 
matic voltage regulators were sold by the 
Dnvega Service Men. In February, the 
number of such sales was increased to 195. 


How RC ,\ Victor adds linc-zoltagr controls to 
its sets. The ease of installation is well illus¬ 
trated in the sketch below* 


During this initial period, the Service Men 
were gradually becoming aware of tile pos¬ 
sibilities of the plan. Then, in March, the 
sales jumped to 1129, in April to 1578, and 
in May to 1703 and since then, these service- 
sales have been continuing at a most satis¬ 
factory lex cl. The chart in Fig. 1 gives a 
eomprehensixe idea of tin' way in which 
the l)avega Service Men benefited by the 
new merchandising plan. As a further aid 
to the Service Man, a pamphlet was given 
by Davega, to each purchaser of u radio 
set, calling attention to the troubles arising 
from line-voltage fluctuations and to the fact 
that such variations in voltage occur quite 
often in the metropolitan area. The cus¬ 
tomer was advised that a Service Man would 
he pleased to render a voltage analysis and 
then to install a voltage regulator if neces- 
sarv. A return post-card was included in 
the pamphlet. 

This promotional work resulted in a fur¬ 
ther increase in volt age-regulator sales. In 
addition, the manufacturer of the line-volt¬ 
age control conducted a direct-mail cam¬ 
paign to give the Soiwicc Men timely point¬ 
ers oil selling regulators and also main¬ 
tained a newspaper publicity and advertis¬ 
ing schedule to create public demand for 
automatic voltage-regulation. 

The results obtained by the Davega Serv¬ 
ice Men have been equalled by many other 
progressive service organizations in various 
parts of the country. Any radio concern 
interested in obtaining additional informa¬ 
tion regarding the above-described plan may 
obtain this gratis by writing to the editors 
of U Aiuo-CRArr. 



.1 chart showing the sales of voltage controls 
for the months of January, February, March, 
clpril a ltd May. 
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Operating Notes 

The Analysis of Radio Receiver Symptoms 


SERVICING THE REMLER “1-T 
My Glenn E. Deamer 
LTTE a few of the first Ucmler “lFs,** 
which have given very satisfactory .serv¬ 
ice for some time, are now beginning to 
require i little attention. 

The aecoiiiponying illustrations will give 
the Service Man the (lata on the terminal 
hoard of the power transformer, as well as 
voltaic readings, color code and tnhc posi¬ 
tions of I hr entire receiver. 

Figure I is a top view of the chassis; A, 
are the ILF. transformer shields; H, the 
aligning condensers; C, the neutralizing con¬ 
densers; FT, the power transformer; and I), 
tin* shield over the tuning condensers. 

Then the posts, two antenna and one 
ground, will he noted at the rear of the 
chassis. 



Top view shelving parts layout of the Rentier 

*'14'\ The l\T. coHtiertions have also been 
indicated. 

Figure 2 is a complete wiring diagram 
of this popular receiver. The color code 
and tin* wiring positions of the terminals 
oii the power transformer, as marked in 
Fig. 1, are as follows: 

(1), Red, to A.C. switch and condenser 
idock, ,1-mf. eondenser; (2), Black, to ter¬ 
minal of K-mf. elect roly tie condenser near¬ 
est transformer; also red lead to 'HO fila¬ 
ment; (.*!), Red, to the other side of the 
'No f U;< mvnt; (1), Other side of A.C, line; 
(■’>)% bellow, to one plate of the rectifier; 
(<>), Center tap of the *hVs filament wind¬ 
ing, witli 2000-ohui resistor to 12 on ter¬ 
minal hoard, and a jumper connecting 12 
to terminal K. on the under side of the 
hoard; (I), Yellow, to other rectifier plate; 
(H) and (!>)♦ to filament winding of the 
’-I's and *27; (10) and (11), t«► filament 
winding of the *15; (12), terminal used 

for anchoring the other enil of the biasing 
resistor, bridged under the terminal hoard 
of the transformer to (8). 

The color code, throughout the set, is as 
follows: rectifier filament, plate of power 
tube and speaker field, plate of K.F., and 
cathode A.F., ml; filament '-!•/>, cathode *27, 


plates *2fs, blue*; filament of first A.F. tube, 
deteefor cathode, and speaker voice coil, 
black; screen-grid, the plate of first A.F., 
and the plate of the rectifier, yellow. 

Average operating voltages (at a line po¬ 
tential of 115 volts) for the *'lf* are as 
follows; Filament potentials: Vi, V2, Vtt, 
\ ■!, 271 volts; V5, 2.1 volts; \'<i, l.ft volts. 
Control-grid potentials: \ 1, Y2, (> volts; 
Yd, (>.5 volts; VI, 7 volts; V5, 47 volts. 
Plate potentials: VI, V2, 1(»7 volts; Y.’l, J>5 
volts; VI, 110 volts; V5, 2d5 volts; Y<>, 
loo volts. Screen-grid voltages: VI, V2, 
105 volts. (Note tile extrciuelv liiprh 
value of S-G. voltage on Yd; this figure is 
given also in the factory manual.) 


UNUSUAL INTERFERENCE SOURCES 
By William Murrilts 

N the November issue of Haiho-('hapi* 
there was published an interesting ease 
of interference due to leaky power lines 
which caused noisy reception in nearby 
aerials. We continue with the discussion 
this month. 

Another ease of copper coupling was dis¬ 
covered when radio reception in a certain 
hotel was interfered with by a continual 
crackling sound. Checking up on the power 
line to the transformer showed an artificial 
ground connection at a pole behind a theater 
more than two blocks away. A wire on the 
pole came too close to a grounded lead 
sheath, thus causing a grounded connection. 
By inserting a sheet of paper between the 
wire and the lead sheath, the interference 
was completely stopped. 

Analysis of another ease showed that a 
defective transformer on a neon advertising 
sign was setting up a high-frequency current 


in the guy wires of 11 it* sign, these wires 
in turn carrying tin* current to tin* root 
of tlie building. From there the interference 
was radiated directly to the antenna ot a 
neighboring radio set. The owner of tlit* 
sign volunteered to turn the sign off for one 
mouth tn determine how much difference 
it would make in the reception; however, lie 
hardly cared to buy a new transformer just 
to improve radio reception for someone 
else, as long as the sign itself worked 
satisfactorily otherwise. 

The power company or any other company 
can do practically nothing to eliminate in¬ 
terference without tin* hearly support and 
cooperation of everyone concerned. This is 
especially true of interference caused b\ 
automatic stokers, oil burners, and the like, 
which can he eliminated by the proper use 
of filters, providing tin* owners will co¬ 
operate with the company tracing the 
interference. 


SERVICING A RADIOLA 
By John I). Hayden, Jr. 

MAX came to m\ shop one day and 
asked me if I thought 1 could fix his 
Uadiola “Hi.** I said that I might, so lie 
told me to go ahead. When I arrived, his 
wife told me that if l thought that l couldn't 
fix il to sav so, as she had already paid 
$10.80 for repairs and it did not work any 
better. The trouble was very low volume 
everywhere except at tin* extreme lower 
end f the dial. All the other Service Men 
had replaced a tube and tlie choke coil amt 
said that the low volume was due to change 
of location, as the family had moved re¬ 
cently . 

(Cotttintirtl on ftottr Fl<>) 



The complete circuit diagram of the Rcmlcr “14*\ .til resistor and fixed condenser values have 
been indicated on the diagram. The resistors and condensers that are enclosed by dotted lines 

arc built as a single unit. 
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The Favorite Testing 
Equipment of Service Men 

And Practical Methods of Facilitating Their Work 


A SET ANALYZER FOR THE 
BEGINNER 

By Nathan H. Silverman 

O RIGINALLY designed for a beginner, 
who was not to l>e trusted with the 
delicate Weston test equipment used in our 
shop, the little test outfit, shown pietnrinlly 
in Fig. A and by diagram in Fig. I, proved 
to he of such great value that we used it 
on many jobs, where its special features 
made it superior to even the most expensive 
units available. 

'The most valuable feature is the use of 
a simple jack, which allows the user to plug 
in on the detector (or other circuits) of 
any receiver under test. 

Note the following, taken from the re¬ 
markable booklet Radio Set Analyzers by 
L. Van der Mel: 

“A cheek of the tube voltages and 
currents may show that they are per¬ 
fectly normal and yet the set refuses 
to function.*' (Page 4, lust para¬ 
graph.) 

While such cases arc not common, the 
Service Man does come across them occa¬ 
sionally. The use of the phone jack readily 
locates the possible source of trouble. 

Features of the Tester 

Take a. ease recent 1\ solved by means of 
this simple method. A type 950 Stcwart- 
Warner was “dead.'* Tidies, and all voltage 
and current readings, were ().lv., as were 
the aerial and ground — hut the reproducer 
was silent. 


Hugging the test plug into the detector 
socket of the receiver, and a pair of phones 
into the jack of the test outfit, wc heard 
music! 

The first A.F. gave louder music—ami 
the volume on the last A.F. was deafening. 

The trouble? The voice coil of the speaker 
was shorte*?. Our continuity test of the 
speaker showed a full reading. As the voice 
coil has such a small resistance (about 15 
ohms) we did not suspect it. 

\ not her speaker was tried and worked 
perfectly. Then we took apart the first 
speaker and found the shorted voice coil. 

\not.her feature is tlie ‘TIl-LO" switch. 
Instead of using several buttons for each 
test, the HI LO switch makes it possible 
to get along with only one button. 

For example, if Hl-l () switch is set on 
‘Mil* and plate-voltage button **F“ is 
pressed, we read plate voltage on our <>00- 
volt range. If the lower (300-volt) range 
is wanted, we merely turn the HI-1X) switch 
to the *‘1.0" position. The same procedure 
is followed with other tests. 

The tube-tester circuit differs from those 
most generally used. Readers of lL\mo- 
Chaft remember the so-called Campbell 
tube-tester which created so much comment 
some time ago. 

Description of Tester 

While this circuit, originally brought out* 
by K. T. Cunningham. Inc., may he as ac¬ 
curate as the one used in our shop, it has 
several features that did not appeal to ns. 
For instance, if a tube with a grid-to-plate 
short was put into the tester, the meter 



Fi^. A 

Mr. Silverman's set analyzer. 


would be burnt out (found to our sorrow). 

Yon will note in Fig. 1 that we need a 
10-volt drop, which is furnished by means 
of a resistor (about *290 ohms) or else bv 
means of an extra 10-volt winding, placed 
on the transformer. (Reversed connections 
will reduce the effective voltage.) 

Our transformer was taken from an old 
Freshman eliminator. We calculated 

the number of turns needed for the filament 
windings. The 10-volt winding needed 83 
turns (8.3 x 10 = 83). Other transformers 
will doubtless use a different number of 
“turns per volt.’’ 

No dimensions are given for the carry¬ 
ing case, since various readers will have 
their own ideas on how much “junk” they 
want to “drag** around to the job. We 
carry about Hi tubes, as well as the tester, 
cables, pliers, screw drivers and other small 
tools. A pair of headphones is kept in 
the service ear. 

The Ohmmeter 

The ohmmeter has two ranges: with the 
switch set at “A** (analyzer), we have the 
high (200 ohms per volt) ohmmeter range; 
when the switch is set to “T** (tube tester), 
the shunt is across the meter, and our range 
is one-third as high—(i<> 2/3 ohms per volt. 

A simple ohmmeter chart is located in the 
cover of our carrying ease. 

Just for good measure, let us take an¬ 
other- example. Suppose our meter read 
only 0.5-volt, with the resistor. 

While plate Current is an important test, 
it was omitted because we wanted to sim¬ 
plify the construction and operation of our 
tester. With normal tubes, we can assume 
that normal plate, grill, filament, and S.G. 
voltages will result in normal plate current. 

Vt any rate, where accurate readings are 
important, we take the set to the shop where 
we have the equipment needed for best re¬ 
sults. 

As a rule, power-pack or other serious 
trouble is indicated by either a too high, or— 
in most cases—hv a too low, even zero, read¬ 
ing of plate, screen-grid, or grill voltages. 

The self-contained ohmmeter helps to lo¬ 
cate shorted condensers, as well as open 
resistors, transformer windings, etc. 

The 225-ohm resistor R.*> controls the read¬ 
ings obtained on the meter when testing 
tubes. For best results, use a variable re- 

(Cou tinned on potje 433) 



Fin. 1 

Schematic circuit of Mr. Silverman's set analyzer. Past issues of Radio-Craft contain numerous 
other articles on this subject which may be consulted for reference. 
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The Service Man’s Forum 

Where His Findings May Benefit Other Radio Technicians 


$10.00 FOR PRIZE SERVICE WRINKLE 

NNIN(i with tlit* February issue of R aiiio-I'kaot*, we will pay $10.00 every 

month for the host Radio Service Wrinkle rm'iM’d. * 

Previous experience lists indicated th.it tunny Service Men, during their daily 
work, have run neross some very excellent Wrinkles, which would he of great 
interest to their fellow Sen ice Men. Usually, because of the natural modesty 
elmracteristie of some Service Men, few people ever hear of their work. 

As an incentive towards obtaining valuable information of this type, Hadio- 
UiLvrr will pay SIO.Oii to the Service Man submitting the best all-around Uadio 
Service Wrinkle. All others that are published will he paid for at regular 
space rates. All cheeks are mailed upon publication. 

The judges are the editors of it ajuo-Umaft, and their decisions are final. 
No unused ruamiseripts can be returned. 

Follow these simple rules: Write, or preferably type, on one side of the 
sheet, giving a clear description of the best Hndio Sc nice Wrinkle you know 
of. Simple sketches in free-hand are satisfactory, as long as they explain the 
idea. You can send in as many Wrinkles as you please. Kveryone is eligible 
for the prize except employees of It \uio-Cr.ut and their families. 

This contest closes on the loth of every month, by which time all the Wrinkles 
must he received for the next month. 

Semi all contributions to Editor. Service Wrinkles, c/»» lt.\mo-(*R.\rr, OH Park 
Place. Yew York ('ity. 


JESSE JAMES HAD A HORSE 

ICditor, K.muo-C haiv: 

I am writing you this letter for the inter¬ 
est of the Radio Service Business. 

Recently, not having much work of my 
own to do, 1 answered an advertisement 
for Hndio Service Men s cith Cot\< 1 Vault'd, 
When I was interviewed, 1 was told I would 
he {riven names and addresses of customers 
of I.anday and Walthal stores, which are 
now out of business, notifying them that we 
have taken over the service of said stores. 

Then when any customers called for serv ¬ 
ice I was to go and take out the radio 
chassis regardless of whether the radio only 
had a had tube. The idea Was to take tin* 
chassis out, make necessary in In* replace¬ 
ment, or repair what was wrong with the 
radio. 

Making a flat rate of $-0.00, regardless 
of what the trouble was, the customer was 
the victim. 

I then asked my interviewer if the party 
was not in a position to pay this price what 
was to he done. 

lie said either they could borrow money 
to pay or we would keep the chassis. 

Of course, I did not like this way of doing 
business so declined for the good of the 
radio service business. When I service a 
radio, I charge a fair rate for service and 
parts. 

The name of the advertiser mentioned was 
called Radio Service, 222 Market St., 
Newark, Y. .1. 

Yon can do what you see fit for this kind 
of a ‘'Racket*' which may he going on now 
if he procured men to do that kind of work. 

The idea was a 50/od proposition. 

Ja\ii:s R. (Ji 1 \v. 
loll So, \ lit It Stmt, AVi cork, X, ./. 


PAPA SPANK! 

ICditor , R aoui-Uu.vit: 

l wish to reuisler a kirk of about two 
thousand jo|N hi the article written by a 
Mr. Rube of Fremont. Nebraska in July 
R.\mo-( ‘raft. With all due respects to 
Mr. Rain* in his observations in your col¬ 
umns. his remarks in reference 1 1 » the ••cor¬ 
respondence beginners'* entitles him to a 
traumatic deviation of the nasal system. 

Apparently, from the moment of birth, 
lie was endowed with full knowledge of radio 
in all its branches and for that reason looks 
with withering scorn upon any one that 
would try to learn its application and then, 
with his own voice, lie cries from the house¬ 
tops that lie is a fttut-rlan# Sendee Mon and 
docs not put out any information: Ho; Ho | 
and a couple of IIrims! What in the world 
will the research and experimental labora¬ 
tories and xerond-clas* Sendee Men do now? 

if Mr. Italic wasn't badly decomposed 
from the neck up, lie Would know that the 
correspondence school beginners of the past 


are the radio engineers of tin* present and 
the beginners of the present will he the 
radio engineers of the future. While it 
111 ,‘iv not he absolutely necessary to take 
a course of training in order to service ra¬ 
dios, then* are thousands of Service Men 
who will say that it is the best time and 
money they ever spent. 

Since Mr, Italic’s observation is so keen, 
it is a wonder to me that lie has not ob¬ 
served that the once correspondence-school 
beginners are to he found in radio factories, 
i\ dio broadcast stations, ship', government 
stations, etc., to say nothin*' of a large num¬ 
ber of other important positions in the radio 
industry. As for Service Men being nn- 
villing to give information, Mr. Italic need 
go no further than "Leaves from Service 
Men’s Note Ihioks*’ in tin* very panes of 
t(\iuo-( 11 ait where it stands out in hold 
print for the whole coek-cvcd world to see. 

It is my contention that if Mr. Italic 
is not careful, he will see the time when 
slum* i*t‘ Muse correspondence school begin¬ 
ners will plot curves and frequency meas¬ 
urements that will make him dizzy, so to 
speak. I would surest to Mr. Italic that 
in the future In* "lay otV” the eorrespond- 
enee school beginner for there are ll.ooo 
others in this family and thev might not 
take it as lightly as I have done. 

< 1st ar Pr Escorr, 

I’ in ton, /oit’fi. 


THANK YOU 

HJitor, It Anro-UiiArr: 

What's the matter with Faulkner? Does 
la* expect that every line of every page in 


a magazine will lie useful or necessary to 
every reader? Does tins applv to any 1 Maga¬ 
zine fiction, professional, or technical — that 
he can name? 

In It aiuo-( rait. as in other periodicals, 
I find stuff that I "knew tie fore,” parts 
that I do not need, and surest ions whose 
wisdom ami value I doubt until I have tried 
them. Wliat of it? 'fake the September 
issue for an example: the article ••Pentodes 
and Their Use" is just now worth to me 
the price of tin* whole issue and more. So 
it goes, no doubt, with the average Service 
Man to whose needs the magazine is de¬ 
voted. 

There may he a better magazine for the 
Service Man somewhere luit I haven’t found 
it yet. 1 find the Operating Notes, Service 
Men’s Department, Leaves from Note Hooks, 
(‘raftsman's Page, and Information Bureau 
packed full of useful information and help. 

Whether an open antenna lead will cause 
oscillation in the RCA "4!■,*' I do not know, 
hut it will in some sets amt in some cases 
and *or this reason the information was 
useful to some Service Man somewhere. 

Mr. Faulkner is right in objecting to the 
remark about "other Service Men.” We 
are all licked occasionally- — and sometimes 
by tlie simpler things. 

It vmo-(\ rr may tie improved as a service 
magazine from my own point of view, tint 
would others agree that my changes were 
improvements? Here’s to a long life amt 
a fat circulation to it in its present form, 
David Hoyle, 

Box 9I-, Coleman .Ml>erta t Canada, 
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GENERAL MOTORS 7-TUBE SUPERHETERODYNE CHASSES 


S1A 


Receiver Models Little 


These receivers are products of General Mo¬ 
tors Radio Corp.. Dayton. Ohio. Except for 
tlte modifications for 25- or 60-cycle supply, 
the chasses are the same. The circuit and the 
mechanical arrangement are that of a 7-nilie 
superheterodyne midget set, incorporating a pen¬ 
tode output tube. 

The following characteristics are gi\eu for 
service reference. 

Pentode bias resistor PB. green. 52.000 ohms; 
red. 2/10-tneg. The voltage divider YD, red. 
25.000 ohms brown. 15.000 ohms. In the 
following references, the IkkIv color is lirst. 
end color second, and spot color third. Resistor 
Kl. yellow-green-red 4.500 ohms; R2. red- 
green-orange 25,000 ohms; R3, yellow-black- 
orange 40,000 ohms: R4. hrown-black-yellow 
100.000 ohms; R5, green-black-yellow V5-meg.; 
R6. (in metal cover) 400 ohms. All these units 
art* of J^-watt rating. 

Condenser Cl. 10 rninf.; C2. 500 rmnf.; C3, 
,002-tnf.; C4, .01-mf.; C5. 0.1 -0.1 -mf.; C6, 

0.1-mf.; C/A, C7R (green leads), 0.25-mf.; 
C7C (brown). 0.1-mf.; C7D (terminal), 0.25- 
mf.; C7E (red). .006-mf : C7F (green). 0.25- 
mf.; ClG (bine). .0.1-mf.; C711 (white-bine), 
.03-mf.: C8 (electrolytic). 4-4 mf.: C9 (elec¬ 
trolytic). 8 mf.: condensers C7.\ to C7M. in¬ 
clusive, are included in the bypass condenser 
pack. 

()|>evating voltages are as follows; Filament 
potential. VI, V3, \ 4. 2.1 volts; Y2. V5. V6. 
2.15 volts; V7. 4.5 volts. Plate potential. NT, 
V3, V4. 225 volts; Y2, 75 volts: V», 125 

volts: \ 6. 2l0 volts; V7, ,100 volts. Control- 

grid |<oteiitial. Vl. 2 volts: V2. 0.0 volts; \ 3, 
\ 4, 3.3 volts; V5. 15 volts; Y6. 1.0 volt. 

Screen-grid potential, Vl. 85 volts: Y3. 79 
volts; V4. 75 volts: Y6. 200 volts. Cathode 

potential. Vl. 7 volts; Y2. 0.0 volts; Y3. \ 4, 
5 volts; V5, 15 volts. Plate current. Vl, \ 5, 
1.0 nia.; V3. 14 ma.: Y4, 13 ilia.; V6. 3.5 ma.; 
V7, 25 ma. (per plate). Line potential 110 
volts and volume control on full. 

On models 216. 21/ and 219 a social an¬ 
tenna is installed in the cabinet and an antenna 
and ground terminal strip with three clips is 


CYCLES AND SIB 25 CY 


General 250, Standish 216, Tudor 

located on the liottom of the speaker halTle 
I ward. If an outside antenna and ground are 

used, connect the antenna lead-in wire to the 
clip marked “ \” and the ground wire to the 
clip marked "C." The jumper wire provided 
should connect clips marked **(i” and “XT’ If 
the local-reception antenna in the cabinet is 
used, connect the special antenna lead to the 
clip marked \ ' The jumper should connect 
clips marked "C ’ ami X. 

If the iMJwer line is to lie used as an an¬ 
tenna, simply connect clips “.V* and “X” by 
means of the jumper. If ]io>sihle, connect a 
giound wire to the clip marked ”G.‘* The out¬ 
side antenna gives the liest results in all cases. 
However, there may |>e cases where the instal¬ 
lation of such an antenna is impractical. The 
s|iecial antenna will give Ust results in cases 
where the electrical wiring is inclosed in metal 
conduit; the ixmcr line will give better results 
in homes where the power lines arc not in¬ 
closed in metal conduit. 

If the line jwtcntial exceeds 120 volts, a 
standard limiting resistor must be connected in 
the line. Potentials ulxnc this value may cause 
the electrolytic Condensers to break down. 

The pilot light, a Mazda No. 41, 2/t volts, 
is easily replaced by removing the entire socket 
assembly, straight up and backward. 

If the iwinters on the window of the escutcheon 
plate do not correctly indicate the frequencies 
of the stations l>eing received, the dial may lie 
rotated as desired by loosening the two set 
screws which bold the dial atid huh assembly 
to the tinting condenser shaft. To do this, it 
is necessary to rcmo\e the chassis from the 
cabinet. 

With the chassis removed from the cabinet, 
measure the distance from the chassis shelf to 
the indicating jwruts on the escutcheon plates 
(inside the cabinet). I.oosen the selector set 
screws, and tune in a station of known fre¬ 
quency. Hold the condenser rotor stationary 
and turn the selector dial on the shaft until 
the distance from the liottom of the chassis (with 
the base plate in place) to the mark which in- 


CLKS 


217 and Continental 219 


tiicaies the frequency of that station is 1/lO-in. 
less than the distance measured to the indi¬ 
cating jKjims on the escutcheon plate. (This is 
to allow for the angle at which the dial ordi¬ 
narily is viewed.) 

The first-detector \T is a screen-grid tulie: 
the second-detector Y5 is a '27. Variable-mu 
tubes \\>, Y4 arc used only in the I.E. circuits. 

Fixed tone correction in the pentode output 
ciicuit is obtained by means of condenser 
C/E: adjustable tone control, by bypassing still 
more of the high frequency output, is obtained 
by means of fixed condenser C7G and the 
variable iesistor in scries with it. 

Ten resonant circuits, finely adjustable by 
trimmers, result in exceptional selectivity and 
sensitivity in this chassis design. 

The chassis may be removed by taking out 
six wood screws (diagonally through the baffle 
board and into the sides of the cabinet). 1 he 
entire sjieaker and chassis assembly can then 
be removed by lifting the baffle hoard. 

In this model receiver there are three tuning 
condensers ganged for single dial operation. The 
trimmers in shunt to each of these condensers 
are not indicated in the schematic circuit. The 
oscillator frequency is transferred to the grid 
circuit of the first-detector Vl by means of a 
small pickup coil which constitutes part of the 
oscillator inductance 1,3. This alternating volt¬ 
age is applied to the detector grid circuit as a 
rise and fall of the cathode iioteiitial,—since this 
coil, through condenser C.v is in shunt to cath. 
ode bias resistor Kl. Obviously, if insulating 
condenser C5 should short, bias resistor Kl 
would l>e shorted out of the circuit. 

The intermediate frequency to which this 
jortion of the circuit is to lie adjusted is 
175 kc. In some receivers using I.F. trans¬ 
formers of the tuned-plate tuned-grid type, such 
units as NT. 1F2. and 1F3. it is customary to 
“flat top - ’ the tuning; in this set. however, the 
I.F. circuits are resonated at the “peak.** 

Tlie volume control is common to two cir¬ 
cuits, the antenna, and the cathode circuits of 
I.F. amplifiers Y3 and V*4. 



Schematic fire mi'/ of the General Motors receiver most commonly referred to as the f ittlc General: the some chassis, hwever, is used in a number 
of other models, as indicated at the head of this Data Sheet. Decreasing the effective resistance across the primary of the input R.F. transformer 
by moving the contact arm toward the antenna, results in an increase of the resistance in the cathode circuits of F3 and f ’4, thus increasing the 

control-grid bias of these tubes . 
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DELCO 32-VOLT RADIO RECEIVER CI-IASSES 


Models RB-3 Console, RC-3 Jr. Console and RA-3 Compact 


These three enhinet model receivers, designed 
for farm districts powered hy 32-volt supply 
systems, are manufactured hy the Delco Appli¬ 
ance Cnrp.. Rochester, X, Y.. and employ the 
same chassis, the schematic circuit of which is 
shown l>elo\\\ The 32-volt or ‘’farm lighting” 
IKiwer line supplies only the filament jioteiitial, 
as shown; the plate ixitentials must he obtained 
from a block of “I*” batteries or from a Delco 
Lower Unit. 

Ref ore connecting the power unit, turn the 
power switch to the “olT” jKisition. The power 
switch is incorporated in the volume control 
and is turned off hy turning the left-hand knob 
to the left or in a counter-clockwise direction 
as far as it will go. Connect the power unit 
to the chassis hy means of the 3-lead cable 
according to the following color code: red. “Lilts 
135 V.” connection on the Delco jiower unit; 
maroon, "Lius 67.5 V.’* tap; black, the nega¬ 
tive lead. The "A” lead on the receiver chassis 
is plugged into the 32-volt power line; reversing 
the position of the plug in some instances may 
improve reception a little. 

As indicated in the diagram, this 32-volt 
chassis employs four type *36 or 2-volt screen- 
grid tithes and two type ’38 or 2-volt pentodes; 
these ’38’s are connected in parallel.— plate-to- 
plate, grid-to-grid, etc. 

In shunt with each of the tuning condensers 
in the gang is a trimmer. The nuts of these 
small condensers are accessible for adjustment 
through four holes in the top of the condenser 
shield. A hakelite aligning tool must l>e used, 
in order to prevent injury to the inductances 
within their respective shield cans. The fre¬ 
quency at which it is recommended that this 
chassis be aligned is 1400 kc. Adjust the vol¬ 
ume hy means of the volume control until the 
station signals can lie heard faintly hut clearly. 

If the pointers on the dial window do not 
correctly indicate the frequency of the stations, 
the dial may he rotated to the correct position. 
To do this, it will be necessary to remove the 
chassis from the cabinet. 

After the chassis is removed front the cabinet, 
measure the vertical distance front the bottom 
of the cabinet to the indicating iioiuts on the 
dial window (inside the cabinet). Time iti a 
station of known frequency and loosen the two 
square-head set screws which hold the dial and 
hub assembly to the tuning condenser shaft. 
Hold the condenser rotor stationary and turn 


the selector dial on the condenser shaft until 
the frequency shown on the selector dial ot 
that particular station is the same vertical 
distance from the bottom of the chassis as that 
previously measured from the lwittom of the 
cabinet to the indicating points oil the dial 
window inside the cabinet. 

Lock the selector dial assembly on the shaft 
hv tightening the two square-head screws and 
reassemble the chassis in the cabinet. 

The dial light is rated at 6 volts and has a 
standard dash-light base. It can Ik- removed 
or replaced easily hy lifting the dial light, 
socket and bracket assembly up and off the 
dial light mounting bracket. 

\ good ground connection is necessary for 
best operation. l*se an approved ground clamp 
to make a connection to a cold water pipe or 
a six-foot iron rod driven into moist ground. 
The antenna may lie 100 to 150 feet long. 

'1 he knob at the left of the station selector 
dial window o|»crates the combination volume 
control and ntY-on switch. The toggle switch 
located on the left-hand side of the cabinet is 
the local-distance switch shown in the schem¬ 
atic circuit as SW.l, The large knob at the 
right is the tuning control and the central one 
is the tone selector, 

Xotc that when the local-distance switch is 
in the up or ‘’distance” position, the receiver 
is adjusted for maximum sensitivity. However, 
when the switch is in tlie down or “local” posi¬ 
tion battery power is conserved, as descrilwd 
below. In this position the volume on distant 
stations is very greatly reduced, and satisfactory 
reception is possible only front local stations. 
Incidentally, this provides letter control of vol¬ 
ume oil local stations and. as will lie observed 
by reference to the schematic circuit, there is 
conservation of the battery current. 

Tillies for these 32-volt receivers arc available 
from the Delco company, and are somewhat 
social in their characteristics, although, in lieu 
of these, the more standard types may lie used; 
they carry the designations 11-236 for the screen- 
grid type, and D-238 for the pentode. 

As will Ik* evident hy reference to the schem¬ 
atic circuit, the pro!dent of operating on a 32- 
volt supply necessitates the use of a receiver 
design entirely different from other types. To 
meet this situation adequately it has liecn con¬ 
sidered advisable, in the design of the Delco 
32-volt radio set, to limit the line current de¬ 


mands to supplying only the filament current 
required hy n number of heater- or cathode-type 
tubes, the '36‘s atid ’38's shown in the schem¬ 
atic circuit. This system of connection elimi¬ 
nates the need for heavy tilter chokes in the 
“A” circuit. 

There then remains the matter of supplying 
”R” and “C” potentials to the circuit. The 
most satisfactory solution to this problem, it 
was decided, would Ik* the use of "R M batteries 
to supply “It” current; and the principle of 
voltage drop across a resistor in series with 
the ”R” supply to furnish the required “C” 
potential. Of course, this voltage is subtracted 
from the total “It” voltage available, and the 
remainder constitutes the voltage which will l»e 
available for use at the plates of the tidies. 

The ”C” |»otetitial for tidies KIT, RK2 and 
Rl*’3 is the drop across a fixed 25U ohm resistor 

and that portion of a variable 45.000 ohm 

resistor which may he in the circuit at the 
time; variation of this value constitutes the 
only volume Co nt red in this receiver,—-except 
for the change which is effected when switch 

SWl is o|K>rated, or the tone control is adjusted. 

The detector is of the plate-rectification or 
IKiwer type, the high negative bias required for 
this form of circuit operation living obtained 
a» the drop across a 25,000 ohm resistor in 
the screen-grid detector cathode lead, Ria-> 

for the pentode tidies is obtained from a 750 

ohm cathode resistor. Tile power output cir¬ 
cuit is not push-pull hut is parallel, as pre¬ 
viously’ stated. 

The scree n-grids of the pentodes arc iso¬ 
lated from the plates, as far as A.C. is con¬ 
cerned, by means of an iron-core choke coil 
and 1. nif. fixed condenser in the high voltage 
lead common to Imth, as shown iti the schematic 
circuit. The output of the pentodes is trails- 
former-coupled to the dynamic reproducer voice 
coil hy means of the usual output-type audio 
transformer; the field coil of which is connected 
directly across the 32-volt supply. 

To improve the tuning characteristics, small 
coupling condensers are connected to the high 
|Kitential ends of the K.I ; . tuning coils, 

A line-filter, consisting of two, 0,1-mf, fixed 
condensers connected in series and the center- 
tap grounded, is connected across the 32-volt 
jiower line. Its use prevents surges from 
affecting the operation of the set. 



Schematic circuit of the Dcleo 32-l'olt Receivers. M’odels /?R-3 Console. KC-S Jr. Console, and /?. L3 Compact. The detector is resist inee-capocity 
coupled to the poorer output tubes through a fired condenser of .01 mf. It is always well to cheek condensers in this position, for Icakatjc; ocea - 
Sionally. an open circuit may </» clop, and the usual tests slnmld be applied where fitch a condition is suspected. 
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HOW TO BUILD A 



Portable 

Recorder 

By GliORGE J. SALIBA, S. B. 


T HE successful commercial applica¬ 
tion of any new art is always a meas¬ 
ure of its merit. It instantly sepa¬ 
rates the new art from the toy stage 
and graduates it into the business stage. 
I'he period of transition is usually a long 
hard-(ought battle but ultimate success is 
always achieved if the new art is properly 
exploited. When radio broadcasting was 
introduced to the public, it was scrolled at 
In the hard-headed business man who could 
not see where the studio could be made to 
pay enough to justify its existence, but as 
we all know, broadcasting through proper 
exploitation has today become our most 
powerful and effective advertising medium. 
While recording cannot be compared to 
radio, it has gone through the same transit¬ 
ory period. Starting in the home as a novel 
means of entertainment, it has forged ahead 
until today, in spite of a universal business 
depression, it is proving a good money¬ 
maker. 

A branch of instantaneous recording which 
is now enjoying phenomenal success is the 
portable end. While this branch has been 
exploited only in the past few months, it 
has had such success as to merit the state¬ 
ment that it will be one of the most lucrative 
branches of recording in tin* future. 



Fig. B 

Interior :■ine of the amplifier cabinet of the 
portable sound recorder. 


Fig. A 

Left, three-stage audio amplifier and indicating 
and control units; right, pickup, turntable and 
volume level indicator. 


Uses of the Portable Unit 

The uses to which a well-built portable 
apparatus can be put are many, and it is 
the purpose of this article to point out the 
many new applications and to describe also 
a complete recording unit. 

One of the most common uses of the 
portable recording machine is to take it 
into the home to record the voices of the 
different members of the family and to 
form a voice album similar^ to the picture 
album. If the family lias young ones, then 
periodic visits can he made so that the 
voices of the children at different stages 
of their growth are preserved. Sonic might 
argue that, the studio can easily render this 
service, but it must not be forgotten that 
the photographer who takes his photographs 
in the home has always been successful and 
always will In*, so why can’t the professional 
recordist do the same thing? Individuals 
are much more at ease in their own homes 
with familiar surroundings than in the 
studio, and this in itself is a tremendous 
(Continued on pane 430) 
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PLATE CURRENT- 


POWER 

OUTPUT 


AMAZING AMPLIFICATION 

P OWER output six times greater! 

These few words portray the start¬ 
ling results which may he obtained by 
connecting standard tubes in ‘'push- 
push’ 1 and biasing the grid circuit to 
plate-current cut-off us described by 
Mr. Nason. 

Within a few months, many custom- 
built circuits will include the push- 
push amplifier. 


T HKKK arc two acceptrd methods for 
obtaining a large audio frequency 
power output with low voltages. 

The first involves the use of several 
tubes in parallel. Coder these conditions 
the power output obtained is that of a 
single tube, multiplied by tlit* number of 
tubes employed in the parallel arrangement —* 
within certain limits governed by .special 
considerations of a highly teelmieal char¬ 
acter. 

'Hie second is termed the “push-pull am¬ 
plifier” method due to the fact that the cir¬ 
cuit arrangements are such that both tubes 
are in action at all times, Imt with their 
grid excitation “in phase opposition"; that 
is, the plate-circuit signal voltages are addi¬ 
tive for currents of the same frequency as 
the input signal, hid in phase opposition 
for even hit nannies generated in the indi¬ 
vidual tube circuits. 

This fact results in a power output for 
two tubes in the push-pull connection of 
about 2.1 times that obtained with a single 
tube because of the fact that the tubes max 
be <1 riven over a portion of the character¬ 
istic curve having a marked departure from 
the linear before the distortion incurred be 
comes object ini in hie. Most receivers of high 
fidelity employ push-pull output circuits. 

Amplifier Classification 
The usual audio frequency amplifiers are 
termed (’lass “A”. These amplifiers are so 
biased as to operate over a substantially 
linear portion of their characteristic curves 
and in such a maimer that the output wave 
form is substantial!) that of the input. Fig. 
1 shows the grid voltage—plate current 
curve for a (Mass “A” amplifier. 

It will Ih* noted that the tnhe is piren an 
initial hias such that the xipnnl varies the 


By C. H. W. NASON 

if ri<l voltage a haul a point nt o rip nt illicit p 
of the linear portion of the characteristic. 
The interests of high quality demand that 
the signal he limited in such a manner that 
the grid is not driven positive during the 
positive signal peaks and that operation is 
limit rtl to the linear portion of the curve. 

In the ease of push-pull amplifier opera¬ 
tion, it is permissible that the input signal 
drive the tube sliphtlp he pom! the linear 
range, as the second-harmonic distortion 
thus incurred cancels out in the plate cir¬ 
cuit of the push-pull stage. In designing 
push-pull amplifiers, the load impedance is 
chosen for the minimum third-harmonic dis¬ 
tortion inasmuch as the second-harmonic 
components will cancel out. 

(Mass “IP* amplifiers operate in the man¬ 
ner shown in Fig. 2. The operation bias is 
so chosen that 7 cith no input sipnal the plate 
ear rent is red need to zero. The bias required 
to achieve this end is obtained under certain 
conditions |»y dividing tin* operating plate 
voltage by the amplification factor of the 
tube. Due to the fact that the plate cur 
rent has already been reduced to zero, it 
is obvious that the tube will he inoperative 
during those portions of the signal wave 
driving the grid still further negative. It 
is also readily seen that the output wave 
form will represent only the positive half- 


cyclcs of the input signal. This fact is 
demonstrated in the figure. 



.4 u push-pit <h" power amplifier, fiivide I ’p by 
>n:f to obtain the tube's arid bias tor 'tats 
current cut-o'K 

The Push-Push Amplifier 
Sonic years ago, in a series of articles on 
the theory of low frequency amplifiers, the 
writer made note of an amplifier especially 
designed for operation at low plate voltages 
hut with a relatively high power capability’. 
This was the “Push-Push** arrangement as 
originally developed by Alcxaudcrson of the 
General Fleet rie Company. 

In a recent issue of the Proceeding* of 
the I.R.K., L. K. Ihirton gives data on the 
calculation of tin* power output obtainable 
with existing tubes under these conditions 
of operation. The “push-push** amplifier cm* 
{Continued on pan*- IMT) 



Fig, 4 

Alternate operation of tteo tubes cauneeted for per forma tier as a "Class F" pouter amplifier is 
indicated in this araph. The schematic circuit is Tin. Xotc that operation is around zero 

arid potential. 
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A Superhet 

Booster Stage 

A Description of a Dm icc That Converts a T. R. F. 
Receiver to a Superhet. 

B\ HENRY C. McCARTY 


S OMETHING a hit “different” in 
instnimnit design, is the device which 
the writer designed and built out of 
odds and ends, some time ago. This 
instrument, a front view of which is shown 
in Fig. A, is a booster unit operating on 
the superheterodyne principle; the completed 
device may he placed alongside (and con¬ 
nected to) the regular broadcast receiver, 
and serves to heterodyne all incoming broad¬ 


cast signals to the lowest (intermediate) 
frequency to which the broadcast set can 
he adjusted (the writer uses a Majestic 
Model Ml, which will tune down to 5U) ke.). 
This action wilt he clearly understood by 
reference to the schematic circuit, l'ig. 1. 

In the localities in which the writer has 
lived, it gave ten kc. separation on local 
stations,—something that the best of factory- 
built ‘supers” would not do at the high- 



Fig. A 

A front view of the McCarty booster. 



Circuit diagram of the McCarty booster, which is connected between the antenna and the broadcast 
ri'ccivcr. An incoming signal is heterodyned by means of an oscillator to some frequency in the 
broadcast band, and then amplified by the broadcast receiver. 


frequency end of the dial. While living in 
San Diego. California, verified reception of 
a 1000-watt station in Syracuse, N. Y.. was 
obtained, while a UK Mi-watt, sin linn, on, the 
same channel, about 100 miles <rwa\j t was 
going full blast! On the broadcast receiver, 
tlit* channel was a hopeless heterodyne. The 
local station (in Pasadena) was perhaps two 
or three ke. off its l:ll>0 ke, channel, and 
was later removed from the ether by the 
Radio Commission, but this incident illus¬ 
trates the exceptional selectivity of the 
booster. 


Construction Details 

The oscillator coil I. ‘2 is wound on a two- 
inch form, as shown in Fig. 2. ’Die plate 
and grid coils consist of 21 turns each of 
No. 28 D.S.C, wire. The pick-up coil is t> 
turns of No. 28 D.S.C. 

Variable condenser C:i in series with C2 
prevents accidentally shorting the JM) volts 
(Continued on patje FW) 



Fig. B 

Top view of the receiver. Xotc the excel lent arrangement of the parts 
and the right-angle positions of L 1 and L2. 


Fid. C 

Under-view of the set. The wiring is clearly shown in this photo¬ 
graph. Observe the double drum tuning dial. 
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A Modern 

"SUPER” 


All - Wave 


Fi«. A 

Front view of the 
Lincoln AH - l Vo tv 
Superheterodyne. 


A Description of a Modern Superheterodyne 


W. H. HOLLISTER* 


I N the new Lincoln Model DeLnxe SW-R2 
Mi-Wave Receiver, a front view of 
which is shown in Fig. A, we find the 
latest “last word’* in short-wave radio 
receiver design. 

The pentode tube ordinarily is incorpor¬ 
ated as a means of obtaining high power out¬ 
put and, due to its rising characteristic, or¬ 
dinarily mpiires some form of high fre¬ 
quency compensation in the audio output 
circuit; however, the power output of the 
model SW-.T2 is so great that no advantage 
was to be obtained hy the use of pentode 
tubes, and the use of type *45 power tut>es 
in push-pull made it unnecessary to include 
in the output circuit any form of frequency 
compensation. 

The Receiver 

Perhaps the greatest single factor in the 
high power output of this chassis is the 
use of four stages of high-gain screen-grid 
jiniplilicntion; these screen-grid tidies are VI, 
Yd. N’t, V5, and V(> in the schematic cir¬ 
cuit, Fig. 1. Each intermediate frequency 
transformer is shielded, as indicated by the 
dotted lines. Within each shield can are the 
LF. transformers and the primary tuning 


condenser, one above the other. There are 
five of these tunable transformers and after 
they have been adjusted for maximum signal 
strength from a local station, are to he re¬ 
balanced for greatest volume from ttie weak¬ 
est station which can he picked up. 

The Model SNV-M2 receiver lias been de¬ 
signed for 10 kc. selectivity when all of the 
circuits arc correctly aligned. 

The simplicity of control which lias been 
achieved in this receiver design is best ap¬ 
preciated hy reference to Fig. A, The cen¬ 


tral control on the small front panel, of 
course, is the tuning knob which operates 
the two-gang bathtub-type variable con¬ 
denser. The knob to the right of the tuning 
control operates a combination volume con¬ 
trol resistor and off-on power switch; the 
one at the immediate left varies a trimmer 
condenser. At the extreme left is another 
and ornamental knob which controls the 
hand-selector switch; and at the extreme 
right, a low-high switch which prevents over- 
(Continned on /*»</* 441) 


President, Lincoln Radio Corp. 



Circuit diagram of the Lincoln DcLuxc SIP 32 All-Wave Receiver . This receiver utilizes a tapped coil arrangement to facilitate wave length changes , 

obviating the necessity of using plug-in coils. All values arc marked on the diagram. 
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S ERVICE- 
ELLING 

All-Wave 

SUPERS 

(Part II) 


By McMURDO SILVKR 


I N the December, 1!W1 issue of Haimo-C'k.xit whs diseuisscd tin- 
new preihlem which faces the modern Service Mini, — that of 
serviciiifr “all-wave” receivers, particularly those whicli employ 
the superheterodyne circuit. At the same time, the extremely 
important matter of keeping the re*e*eive*r sold was analyzed and 
shown to he the Service Man’s responsibility. The schematic circuit 
of a typical set was illustrated as Fijr. 1; it is pictured in Fij?. C. 
We now continue the discussion 

In the first place, a p»od short-wave receiver can not he tuned 
by the hit or miss method as may he done with a broadcast hand 
set, for between HI and *jno meters lie about twenty-eijrht times 
tin* number of channels that tie in the broadcast band and only 
a few of them are occupied hy short-wave stations. The first 
tliinjr, therefore, that the Sor\icc Man needs is a lo^r with time 
schedule of both the domestic and foreign short-wave stations shown 
in 1'ipr- -♦ and a tuning chart for the set itself, indicated in 
Fifr. M. With these in hand, he approaches the receiver, makes 
certain it is operating propcrlx on the broadcast banel, throws tin- 
selector switch into the short-wave position, and attempts to tunc 
in a signal. In order to do this, lie first selects a station which 
he knows is operating, looks on the chart accompanying the re¬ 
ceiver to find out at what position on the short-wave dial this 
station should come in. sets the broadcast hand timing dial some¬ 
where on a clear channel between him and Ton kc., turns his \nhimc 
control tip, and “fishes” about the setting of the short-waxe dial 
at which the station should he received. At first, lie probably 
“fishes” hurriedly, hut possibly hearing nothing, lie sits down to 
a very careful tuning throughout a runjre of five dejrrccs above 
and below the point on the short-waxe dial at which the station U 
to he heard: if it is operating, the chances arc that nine times out 
of ten lie will hear it, or failing to hear it, he will hunt for another 
station on some other Wavelength, Vs soon as he has tuned in 
a station, he turns the volume down and adjusts the short-wave 
trimmer between the two tuninjr dials until the signal is loudest. 
This done, lie brings out his ever-trusty screw driver and, jfninjr 
behind the receiver panel, finds a small compression type mica 
condenser direct lx above the triiimier. (‘a in the diagram, lie then 
carefullx adjusts this condenser, turning it in as far as possible 
without allowing its adjustment to cause any appreciable change in 
tile sett in jr of the trimmer on the front panel. In other words, it 
is his aim to increase the capacity of ( a as much as possible without 
allowing it to react upon the setting of the short-wave trimmer (V, 
on the front panel. This done, the adjustment of the receiver is 
completed, and it is now only ucccssarx to pay very careful atten¬ 
tion to the tuning chart accompanying the receiver and to his lojr 
of short-wave stations, to make sure that the ones he hunts for are 
operating at that time. Some of them, of course, will he received 
with rather poor tone quality and he will have to explain to the 


customer that this is to he expected at certain times on some sta¬ 
tions, hut in general he will have no difficulty in tuning in a 
number of xerx satisfactory short-wave programs, in nil probability 
including one or two forrijrn ones. 

Alter tilling this, the Scrxicc Man then takes the customer very 
carefully through the entire routine of tnuiii<r the short-wave portion 
of the set, making flic customer, himself, perform each operation 
in order that he may thonnqrhh familiarize himself with the 
method of tuning the short-wave end of the receiver, and with the 
facts that it requires careful attention, a lojr of stations, a tuning 
chart, and a knowledge of whether or not the station sought is 
actually on the air at tile time (for there arc not so many .short¬ 
wave stations on the air at all times of the day ami nijrht that they 
can he hqrj'cd with the same ease as can the regular broatleast 
stations). 

Having done all this, the Service Man points mil that on stum* 
stations that are somewhat difficult to time in directly with the 
short-wave timing dial, a helpful vernier effect can he obtained 
by tisinjr the main, or broadcast hand tuning dial as a short-wave 
vernier, this tending to shift the short-wave l.K. frequency in 
miieh smaller steps per dial division than the short-wave dial 
directly shifts the tuniiur frequency of tlu? short-wave oscillator. 
Whether or not this xernier action of the broadcast tnnirur dial 
can he iiseil is dependent of course upon whetlu r or not there are 
several clear broadcast channels near the sctlinjr that is used for 
11M- broadcast hand dials in short-wave* reception, 

Ueeanse of the extreme sensitivity of the receiver, local broadcast 
stations may he picked up without any antenna whatsoever and 
under favorable winter conditions, possibly even one or two distant 
ones, so that it is possible that there may not he a sufficient ranp* 
of clear channels to allow the use of the* broadcast hand dial as a 
short-wave* vernier. This, however, is improbable, fen* the* receiver 
is verx thoroughly shielded and only rarely will it la* possible 
to pie-k lip more than one* or two broaelcast stations without an 
untc*nna, although, because of its sensitivity, three* or four fe*et 
of wire as an antenna will ffcncrallv jrivc extremely satisfactory 
results. 

Incidentally, it is important for the* short-wave portion of the* 
receiver to he lnjr;ie*el in oreler that the se*ttin«r of the* broadcast 
hand dial always he* the same* \vhe*ne*ver the receiver is he*iiifr 
eqieratcel. 

\s the we*ll-ee|iiippe*d Se-rviee* Man will have provided himself 
with manufacturers* service bulletins covering reeeive*rs which Ir¬ 
is e*alle*el upon tei se*rvie*e*, the*re* is little point in reviewing in 
general the* procedure which will he necessary for each particular 
set. Nevertheless, to lay stress upon certain more- important 
frcncral aspects \vhie*h are* not often sufficiently forcibly stressed in 
manufacturers’ service bulletins the-mselves should not be amiss. 

(Con fin tied on page 1-0) 


• Pre*sldi*nt, Silver-Marshall. Ine. 
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RADIO-CRAFT KINKS 


Practical hints from experimenters’ private laboratories. 


TUNING IN SHORT WAVES 
By John C. Heberger 

I K one lias a modern broadcast receiver 
equipped with a power amplifier tube 
and a short-wave set with at least one stage 
of audio amplification, foreign short-wave 
broadcast stations can be tuned in on the 
loud-speaker of the broadcast receiver if 
the two receivers are connected together 
according to the simple diagram shown in 
Fig. 1 

The writer tunes in daily, by means of 
this combination, the afternoon programs 
from G5SW at Chelmsford, England, with 
volume and quality equal to a local sta¬ 

tion. Three stages of amplification are 
none too many because the level of back¬ 
ground noise is usually very low on the 
short waves. Howling caused by mechani¬ 
cal feed-back from the speaker may be 
avoided by using a longer speaker core! or, 
if necessary, placing the speaker in an* 
other room. 

liefer ring to Fig. 1, the lamp cord “A” 

joining the two receivers can he of any 

length, and if the sets are located in dif¬ 
ferent rooms the phones “B,’’ which are 
left connected all the time, can he used to 
find the station before putting it on the 
speaker. 

The switch S\V is placed inside the 
cabinet of the broadcast receiver in any 

convenient position. One side of tbe switch 
connects tlie output of the short-wave set 
to the input of the audio amplifier of the 
broadcast set; the other side is used for 
normal operation of the broadcast receiver. 
Care should be taken in connecting the leads 
to the switch so that the connections to the 
transformer are not reversed when recon¬ 
nected to the detector of the broadcast 
receiver through the switch. 



Short or broadcast waivs on the T.. S. by 
switching the S. M\ set to the A.F. of the 
B. C. set. 


A HINT TO SHORT-WAVE FANS 
By Wayne Starch 

M ANY short-wave fans, like myself, may 
have short-wave sets which tune up 
to about 1.50 meters. Probably, at times, 
they wished that they could tune a little 
higher in order that they might receive 
broadcasts when the short-wave stations 


are not on the air. In my case, it hap¬ 
pened that 1 wanted a friend of mine to 
hear tin* dynamic speaker that I was using, 
Imt was unable to do so in view of the 
hick of short-wave stations at the time. 1 
decided then and there to fix up my receiver 
so that I Mould be able to tune in a few 
of the higher wave broadcast stations. 

Instead of winding a new K.F. coil, 1 
obtained an old one from mV junk box 
(most radio experimenters have junk boxes) 
and used its secondary as the secondary of 
a new plug-in coil, and the primary as the 
tickler. This idea is shown in Fig! 2. 1 found 
it necessary to reverse the tickler connec¬ 
tions on the new coil in order that regenera¬ 
tion might he secured. The antenna was 
connected to the P terminal of the tickler 
rather than the antenna coil as shown. 

The type of plug-in system to use depends 
on the type that the short-wave receiver 
uses. and obviously should be made so as 
to lit. 



At A , a standard short-wave connection. At 
B, circuit changes for longer wave reception. 


With the size tuning condensers as shown 
and using a standard K.F. coil, tlie range 
of the set was extended up to 315 meters. 


A SOLDERING IRON HOLDER 
By Louis Rick 

T HOSE of us who have used soldering 
irons for a few hours at a time know 
that it requires frequent manipulation of 
the line plug in order to keep the iron at a 
constant working temperature. The simple 
arrangement depicted in Fig. 3 has been in 
use by myself for some time, and I have 
found it very satisfactory. 

The idea is merely to connect a 00-watt 
lamp in series with the soldering iron. When 
tIn* iron is removed from its holder, the con¬ 
tact K closes, short-circuiting the lamp; the 
full line voltage is then applied to the iron. 
When not in use* tin* iron is placed on its 
holder, which opens the contact and con¬ 
nects the lamp in series with the iron; re- 
lueing the voltage applied to the iron. With 
the usual amount of use, the iron is thus 
kept at a constant temperature. 

\t A is shown a schematic diagram of the 
circuit. The entire arrangement may be 
housed in a box illustrated in B, Fig. 3, 
and then mounted in any convenient loca¬ 
tion. 



A novel soldering iron holder. At A, its electri¬ 
cal circuit; and B , the mechanical arrangement. 


OPTIONAL DETECTOR CIRCUITS 
By John C. Simorsin 

F OR those experimenters who are still in 
doubt as to the relative merits of the 
“power** and “grid-leak” methods of detec¬ 
tion, the following scheme should enable 
them to prove to themselves which is best 
for their particular receiver. 

The general idea is depicted in Fig. 4. 
While the scheme is not new, nevertheless 
it affords an easy way to instantly switch 
from one type of detection to another. It 
consists of the ordinary detector circuit 
so connected with a double pole double 
throw switch, that when it is thrown to 
one side the grid leak and condenser are 
short-circuited and a negative bias is placed 
<m the grid. When the switch is thrown 
to the other side, a positive bias of four 
volts is placed on the grid through tlie grid 
leak and condenser. By properly selecting 
the point K. the positive bias may he ad¬ 
justed to any desired value. 

The resistors R1 and R*2 should be cal¬ 
culated from Ohm's Law for any plate 
voltage desired. The values shown are for 
a plate voltage of 140 volts. With Si thrown 
to the right, a grid bias of 8 volts is ob¬ 
tained; when thrown to the left, the posi¬ 
tive grid bias is 4 volts. 



Fi*. 4 

A simple circuit for the experimenter ; either 
grid or plate rectification is available. 































































































420 


RADIO-GRAFT 


January, 1932 


The 

RADIO CRAFTSMAN’S 


The Bulletin Board for Our Experimental Readers 



l)X ON THK 1‘ORTABI.K 

Editin', H \iHo-C raj-t: 

Vs per your invitation to let you know 
what results I obtained from the hook-up 
of the Pentode Portable described in the 
Vn^ust issue of It aiiki-Ch.ut, I herewith 
enelose list of reception received on the first 
two evenings after building same. 


I used an old I lamina rliuui S I ,K .0005- 
mf, condenser with the lien-Win timer* and 
I note that the carton containing this timer 
as received from the manufacturer reatls 
*T\sr with ,0005-mf, condenser” whereas in¬ 
structions in the hook-up say list* a ,000.T>- 
nif. midjret. However* I should he jrlad 
to have a diagram showing how to add a 


screen-jrrid amplincr and another audio 
stop* to this. The set is to he for 2-volt 
t u l»es. 

Although I have been tinkering with 
hnildinjr small sets for home use since IR22, 
I don’t know much about theory, nor cal¬ 
culating values in ohms* microfarads, etc., 
also have been reading H.\nio Nkws and 
U.UMo-t’K.OT almost sim*c their inception and 
the name of '’(iernshuck” is a household one 
with me as far as radio is concerned. 

Tor your further information* this place 
is a small town on the prairies 2,0<>7 miles 
west of Montreal and NI8 miles east of 
Vancouver, also about 2iM) miles straight 
north of CIreat Tails* Montana. There are 
no electric facilities here so that all radio* 
are battery operated in this district. 

(i. M. McdrjRK, 

Hot 12* *tcodia To//#•#/, .Ufa,, Cotoufo, 

(The enormous amount of correspondence 
that this department has received concern¬ 
ing the Tortable lVntode receivers is a clear 
indication of tin* interest shown in porta hie 
apparatus. Some people labor under the 
delusion that in order to receive distance, 
it is necessary that larp* and elaborate re 
eeivers be employed. It is for the benefit 
of these pessimist:* that Raiho-Crai-T pul*- 
lislies in this forum a list of the stations 
received by Mr. Meduire on his Haiiio-Ch.ut 
Cnrfohle Cent ode reeeit'er, — Editor,) 

{Contilined on. fxnje HO) 


i iimmiiitimiliiU'iMit 


$5.00 FOR BEST RADIO WRINKLE 

R ADIO set builders and experimenters often come across new radio wrinkles 
which may he beneficial to other set builders, experimenters, or Service Men. 
H.umo-Cxai-t will pay .<5.00 each month to the person submitting the best 
Radio Wrinkle connected with radio construction or experimentation. 

Kcpdar space rates will be paid for published Wrinkles that are not prize 
winners . All cheeks will be mailed upon publication. 

The judges will be the editors of It ai»io-(V\ft, and their decisions are final. 
Tnnscd manuscripts cannot be returned. 

Please pay strict attention to the following simple rules: 

Write, or preferably type, on one side of the sheet, the best Wrinkle con¬ 
nected with radio set construction or radio experiments that you know of. Make 
simple illustrations to show the idea. You can send in as many Wrinkles as you 
please. K very body is eligible except the employees of |{ aimo-Ihut or their 
families. This contest closes on the 15th of every month. In which time all the 
Wrinkles must be received for the next month. 

Send all contributions to Itudio Wrinkles Kditor, c/u R adio-Ch \rr. *>K Park 
Place, New York ( itv. 


■ UiMlllRllM' i 


SERVICE SELLING “SUPERS” 

{Continued from pope 418) 


Servicing die Receiver 

(Considering the servicing of the 72b SW receiver, for instance, 
the procedure for the broadcast portion of the receiver will be 
pone a hunt in the ordinary manner—that is, a test for the tubes 
and voltapes in tbe receiver, a continuity test, the major portion 
of which would be obtained l»y the use of a set analyzer and tube 
tester* and the alignment procedure. In alijrninp a superhetero¬ 
dyne, it must be borne in mind that only by following one definite 
procedure will satisfactory results be obtained. This procedure 
involves, first, the alignment of the 1 T. amplifier and, secondly', 
the alignment of the K. T. amplifier, first detector, and oscillator 
circuits. Other than to state that this is done in the conventional 
manner as described in many service bulletins with the aid of a 
small oscillator operating both in the broadcast band and the I. T. 
frequency, little need be said except in the specific matter of 
low-frequency oscillator alignment. 

All Silver-Marshall service bulletins cover this process in a 
manner materially simpler and ditiferiiijr appreciably from that 
specified in most service bulletins. This method involves the align¬ 


ment of the oscillator at the liiph frequency, or MOO kc. point in 
the customary maimer, but calls for the temporary substitution of 
an external condenser unit in place of the oscillator tuning section 
for BOO kc., or low-frequency alignment. This method lias been 
covered in numerous articles by the writer, appearing in different 
radio publications in the past, and is specifically covered hv Silver- 
Marshall service bulletins which arc available, upon request, to all 
Service Men. 

The matter of servicing the short-wave portion of such a receiver 
ns the 72b is something that cannot be handled with ordinary 
test oscillators since they will not cover tbe frequency range in¬ 
volved, and it can therefore only be done at the present time by 
actual car tests upon short-wave signals. However, if the broad¬ 
cast band portion of the receiver is in satisfactory operating condi¬ 
tion, there is little that can p> wronjr with tbe short-wave portion 
which cannot be located either by continuity tests or tests of fixed 
condensers by the customary charge and discharge method. 

(Continned nn pone 442) 
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MARSHALL 


All-Wave 


726 SW 

Brings them in! 


"This is fhe first time I have ever written to a radio 
company regarding the marvelous performance of a 
radio receiver. Words cannot express the thrill I get 
when I operate my 726 SW. It is the greatest short 
wave receiver I have ever tried, and believe me, I have tried most of them. 

"Only had the set ten days and have logged England, Holland, 
Rome, South American Stations, Cuba, and most of the Short Wave 
American Broadcast stations. 

"Outside of the foreign stations I get a kick out of listening to Ship to 
Shore telephone messages, airport to airport, and plane to ground. Also 
most of the Police stations in the U. S. and Canada. 

"The set is unbelievably sharp in tuning yet the tone is great." 

Yours very truly, 

BANK'S RADIO COMPANY 
1247 South Kedvale Avenue 
Chicago, Illinois 

This is just one of hundreds of letters Silver-Marshall has received from 
enthusiastic owners of the 726 SW. 

Tubes required: 2—*24s, 3—*27s, 3—*51s, 2—’47s, 1—‘80. 

726 SW All-Wave Superheterodyne, complete, as described above, 
wired, tested, licensed, including S-M 855 electro-dymanic speaker unit. 
Sire 20 W long, 1 2" deep, B'/i" high. To be used on 110-120 volt, 
50-60 cycle AC power. Price SI 39.50 List. 

SILVER-MARSHALL, Inc. 

6419 West 65th Street • Chicago, U. S. A. 

Canadian Division; SILVER-MARSHALL of CANADA, Ltd. 

75 Sherbourne Street, Toronto 
Export Office: 41 Water Street 
New York City, U. S. A. 


In the All-Wave 726 SW 


Eleven-tube Short-Wave Super 
Nine-tube Broadcast Super 
No Plug -in Coils 
Pentodes in Push-Pull 

Sensitivity between .45 and .7 
microvolts per meter 

lO 1 /^" Electro-Dynamic Speaker 


S1LVER-MARSHALL, Inc. 

6419 W. 65th Street, Chicago, U. S. A. 

0 Please send me full details on the S-M 726SW (en¬ 
closed you will find 2c), 

□ Please send me FREE your new November 
General Parts Catalog. 


The 

Silver- 
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SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like , but 

please observe these rules : 

Purmsh sufficient information, and draw a careful diagram when needed, to explain your meaning; use 
only one side of the paper. List each question. 

Those questions which are found to represent the greatest general interest will be published here , to the 
extent that space permits. At least five weeks must elapse between the receipt of a question and the 
appearance of its answer here. 

Replies, magazines, etc., cannot be sent C. O. D , 

Inquiries can be answered by mail only when accompanied by 25 cents (stamps ) for each separate question. 

Other inquiries should be marked “For Publication ” to avoid misunderstanding. 


v ? 

J 


DOUBLE-PUSH-PULL-PENTODES 

(141; Mr. J. L. Sitter, Winchester. III. 

(0*1') I have an automobile public address 
system incnr|Kirating two type '47 pentodes in 
parallel on either side of a push-pull output stage, 
thus making four pentodes in all. The amplifier 
works well until we connect the “C" hattery into 
the circuit. immediately the volume and quality 
drop, and the amplifier starts an annoying singing. 
We have changed the input push-pull transformer, 
and varied the ”C’’ bias from 4’S to 45 volts* 
without improving the operation. What is the 
trouble? Also, incidentally, the article by Mr. C. 
Jl. W*. Xasoii, “An Ideal Sound System/’ in the 
August issue, was very interesting; what became 
of him in the September issue? 

(A.l.) The circuit used by Mr. Sitter is re¬ 
produced in Fig. 0.141. It is noted that the fila¬ 
ments of the pentodes are connected in series-parallel* 
thus making it convenient to apply to the filament 
binding i*»>ts a jiotcutial of five volts; resistor R2 
serving to drop it one volt. The input circuit is 
operating at a rather low volume level; a screen- 
grid tul>e as VI. or even an automotive type of 
general-purpose tulie. the type ’37 (the filament of 
which connects directly to the storage “A” bat¬ 
tery. without the use of a limiting resistor) should 
greatly improve the operation. 

If the previous articles, in the August and 
Septenilier issues, entitled “Pentodes and Their 
1'se/' by 1\ E. Denton, and the third instalment 
in the Octolier issue, have not sufficiently enlightened 
Mr. Suter on corrective measures, we call attention 
to and recommend the use of, resistor ft3 and its 
.05-mf. condenser. 

Operation without the “C" battery in circuit 
sometimes indicates a soft or gassy tube; connec¬ 
tion into the plate circuit at XI, of a nitlliam- 
meter of suitable range, may be used a* a means 
of indicating the liest grid-bias potential for the 
particular plate |Miteiitial available for the make of 
tnl>es selected—leaM fluctuation of the needle with 
audio modulation living the criterion. 

Operating the amplifier with only two tidies in 
use in the push-pull circuit is the lies! “cnt-aiid- 
try*' method of checking the tidies for balanced 
characteristics; operation should lie the same when 
the two tubes are interchanged in the sockets. Any 
difference in performance indicates either unbal¬ 
anced tubes or mil mini ice in input or output trans¬ 
former secondary or primary, respectively. Try 
shunting Cl with C2, thus leaving titi-hy-passed the 
low-jK>tential end X2 of choke C1I.2. (Sec “How’s 
and Why’s of Push-Pull Operation.” bv Edgar 
Messing, which appeared in past issues of Kaiho 
Craft,) It may l>e desirable to ground the cores 
of the audio transformers, and the secondary of 
T2. as indicated. Test for leakage lietween the 
transformer windings Microphomc tidies may set 
up audible, sub-audible, or super-audible frequen¬ 
cies causing the troubles mentioned. 


R.F. TRANSFORMERS— 

“TYPE L CHECKER” TESTS 

(142) Mr. R. Peck. Philadelphia. Pa. 

(0.1) I have liven a reader of your railio 
journal since the first issue, and value the in¬ 
formation contained therein. Will yon kindly pub¬ 
lish an article in the near future in Radio- 
Craft on how to construct a modern radio inner? 

I have for the last few years built a nunilier of 
all-electric sets for myself and my friends, using 
types ’26 and ’27 tubes in the R.F. stages. While 
they are giving good service, yet they are not as 
selective and not as sensitive as the modern re¬ 
ceivers of the screen-grid type. 


I have made several attempts to modernize the 
iR. F. stages 1»y using tyjies '24 ami ’35 tidies, but 
have not lieeii successful. The amplifier parts and 
power packs are still O-K. and need not lie changed. 
There is enough “1»” and “A” voltage in all these 
power packs to accommodate two or three more 2.5- 
volt tulies. 

All I need, therefore, is a good constructional 
diagram showing the layout of parts, numlier of 
turns on coils, and sizes of all condensers, resistors* 
shielding, etc., for the construction of a good 
screen-grid type 2-stage R.F. tuner; including a 
power detector. 

I lielieve if a manufacturer should put such a 
unit on the market he could do a go<wl business, 
as there are many sets using the ’26 and *27 txpe 
tidies, with good audio amplifiers, jMiwer pack-, and 
dynamic speakers, but lacking ihe modern R.F. 
tuners and power detectors. 

A unit of this tyj>o should lie of great value to 
Service Men who modernize old sets. 

(A.l) Mr. Peck’s inquiry has interesting pos¬ 
sibilities as a commercial proposition. However, 
as with most ideas, there exist flaws which make 
its application ini practicable under certain conditions. 

Most chassis designed within the laM three years 
were built with a fine regard for available space, 
leaving little room in which to put an additional 
unit. Also, many jiower units are an integral part 
of the receiver design and cannot lie divorced from 
the tuner section of the instrument. 

In general, the statement may lie made that any 
R.F. tuner, which is conveniently separated from 



Fig. Q.141 

Circuit diagram of the automobile receiver used 
by Mr. .Suter. The use of a tone*control across 
the output transformer is recommended ♦ 

the audio system and power pack, may lie replaced 
with any other R.F. system equally as flexible in 
circuit manipulation. Consequently, descriptions it! 
past issues of Radio-Craft of radio receivers 
incorporating screen-grid and variable-mu tulies. 
and a |Kiwer detector circuit, should uc applicable 
to any audio or power system of standard de-sign 
and sufficient i»ower rating. 

Where difficulty is ex|>eriencod. special correc¬ 
tive measures must lie applied, the required steps 
depending solely ii|Km the individual difficulty. 

(0.2) How may the Day rad types “I.,*’ “I*/* 
and “C” checkers lie modernized so as to he able 
to test jwntodes and variable-nut tubes? 

(A.2) For the tyiie “!»** and testers a 

9451’ adapter should lie inserted in the ’45 socket; 


the test procedure is exactly the same as when a 
’12 tulie is being tested. The difference in read¬ 
ing of the meter of the tester should be from 8 

to 12. 

For the type “I/* tester, a 9451‘ adapter should 
also lie used as descrilied above. The minimum 
difference in the meter reading should lie 9. 

In any of the testers listed above, the proce¬ 

dure used in testing type ’51 and ’35 variable-mu 
tulies is the same as for the '24 tubes. 

BALANCING KELLOGG “B" CHASSIS 

(0.1) Mr. II. M. Knapp, Watertown, N. V. 
(0.1) 1’lease advise as to the liest method to lie 
employed in balancing the Kellogg “Model IF* 
chassis. There are several of these sets in town 
and wc always have to ship them to the factory 
when they require balancing. It seems to me 
that a well-equipped shop should lie able to align 
these correctly, if the correct procedure is made 
available 

( \.) Tu reply, tile Service Department of tile 
Kellogg Switchboard & Supply Co. very kindly sub¬ 
mits the following detailed information: 

“Service manuals covering Kellogg radios using 
Kellogg Type 401 and 403 tulies are entirely ex¬ 
hausted (The schematic circuit appears on p. 199 
of the Ofpic'Iai. Radio Skkvice Mantal, Vol. 1.— 
Tech, lid.}, but we offer the following paragraphs 
on the alignment and balancing of these models. 

“A modulated oscillator timing from 1500 to 
550 kc, should furnish the signal, and an output 
meter should lie connected at the audio output. 
(If this equipment is not available, circuit resonance 
may lie satisfactorily obtained by tuning in two 
weak radio stations, one at either end of the 
band, and adjusting the aligning condensers ot 
the detector and R.F, stages for greatest volume.) 

“Each aligning or trimming condenser is located 
nearest its associated tulie. and the balancing or 
neutralizing condenser is nearest the coil of each 
stage. 

“After alignment of the resonant circuits has 
lieeii secured, the balancing or neutralizing pro¬ 
cedure is as follows: lieginuiiig with the R.F, stage 
nearest the detector tithe, and using the shield 
top which has two holes perforated to allow the 
entrance of two neutralizing sticks, the top filament 
connector is removed from the R.F. tube in the 
stage being balanced, and. keeping the stage in 
best alignment, the balancing condenser is ad¬ 
justed for weakest volume. On some stages no 
signal will l»e evident; this is the ideal point at 
which to leave the balancing condenser. Each 
succeeding stage is balanced in the same manner. 
After all stages have been balanced, the balanc¬ 
ing condenser should not again lie touched, but 
should lie sealed with wax. or other suitable sealing 
medium. The receiver should now have its final 
resonance alignment and every stage including the 
detector should lie aligned for greatest Volume, 
The last step is to test the receiver by timing in 
stations across the entire range, noting the selec¬ 
tivity and sensitivity. 

“Kellogg receivers of the series using Kellogg 
Type 4(11 tubes rarely oscillate, and may lie con¬ 
siderably out of balance without being near tile 
oscillation point. Inductive timing is used, the left - 
hand knoh controlling zone-switch contacts which 
tap the secondary of each coil ami divide it into 
seven zones. These contacts should lie cleaned if 
oxidation or dust has accumulated on them and 
prevented jterfect contact. This condition may be 
the diagnosis if the set fades mid other possible 
causes have lieeii checked and eliminated. 

(Continued on page 440) 
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PROOF 


2|,OOOMen 

have been -trained under 
nt if supervision for the 


Better Jobs 


R, L. Duncan, President 
Radio Training Schools 


in RADIO 



As a graduate and a student under your 
supervision. I have only the highest 
praise and satisfaction to offer. Any 
man of ordinary intelligence wanting to 
learn Radio could not help but master 
it by your method of traintng. 

George A. Kress, 

2997 Montclair Ave., Detroit, Michigan 



I am a Projectionist in charge at the 
Andelus theatre recently completed. 
You may uuote me at any time or place; 
refer to me, if you wish, anyone who 
may be interested in this vast virgin 
field of all that pertains to Radio and 
its many allied industries, and 1 shall be 
delighted to champion honestly without 
any reservation, your courses. 

A. H. Streng, 

SOOS Woodburn Ave., Cincinnati , Ohio - 



To study Radio under K. L. Duncan is 
to learn it properly and in a w ay that is 
pleasant and fascinating. Once again 
thank you for your kind assistance and 
helpfulness. 

K. E. Price. 

S61 Cotea u St ., IV. , 

Moose Jaw, Saak., Canada. 


I N hundreds of Broadcasting Stations ... in 
Radio Manufacturing Plants throughout the 
country ... in Radio Laboratories ... in 
Wholesale and Retail Radio Stores.. .in Radio 
Servicing ... in Sound Motion Picture activities 
... on hundreds of ships that sail the Seven Seas 
. . . and even in the latest Television develop¬ 
ments--you will find ambitious men who have 
been trained under my direct supervision. 

I have devoted the last twelve years exclu¬ 
sively to the training of men for all branches of 
Radio. Employers in the Radio field recognize 
my methods of qualifying men and young men. 
I have geared my training to the rapid growth 
and development of the Radio industry. My 
courses, text books, methods and equipment are 
based on years of practical experience. 

And now, with the organization of my own 
independent Radio Training Schools, Inc., I am 
better prepared to help you than ever before, in 
training for the opportunities which the future 
of the ever-growing Radio industry will have to 
olTer. 

You too con train lor Future Success 
In Radio 

The next few years will offer more prospects 
than ever before. The past several months offer 
positive proof that the trained man has the best 
chance. You still can get that training which 
will qualify you to gain a foothold in Radio. 
Study at home, in spare time, at minimum ex¬ 
pense. Earn while you learn. Capitalize your 
idle and spare time and reap the benefits of a 
trained man in a progressive industry—Radio. 



Although it has not yet been a > car since 
I enrolled for a course under your excel¬ 
lent supervision. 1 have opened a Radio 
Service Shop that is effective, success¬ 
ful and profitable. People come for my 
services from everywhere 

Russell Pearce, 

926 - 18 th Street, Dcs Moines, Iowa. 




Make your Idle and Spare Time 
Profitable 

My courses include everything needed for thor¬ 
ough training. There are no “extras” or “specials” 
to cost you extra money. The lessons, text 
books, methods, correcting, grading and re¬ 
turning of examinations, all the extra help and 
personal consultation you need . . . everything 
is provided until you complete your training. 

RADIO TRAINING SCHOOLS, INC, 

32b Broadway New York City 



£se men mailed their coupon 


And in addition you are assured practical as well 
as theoretical training. 

Pick Your Branch of Radio 

I am offering fourdistinct Radio training courses: 

1. Talking Motion Pictures—Sound 

2. Radio and Broadcast Operating 

3. Practical Radio Engineering 

4. Radio Service and Mechanics 

Each course is complete. Each starts out with 
simple principles well within your grasp. Each 
is right up to date, including latest develop¬ 
ments such as Television. Each prepares you 
for a good paying position. Each leads to a 
Certificate of Graduation. 


Advanced Training lor Radio Men 

My Practical Radio Engineering Course is an 
advanced course intended for Radio men who 
want to go still higher. It provides that neces¬ 
sary engineering background which, combined 
with practical experience, qualifies the man for 
the topmost job. 


Aik for Facts —Write Now! 

Let me sit down w ith you for an hour or tw o at 
your convenience. Let’s go over the possibilities 
in Radio, This we can best do by means of the 
book I have just prepared. It covers the many 
branches of Radio and the kind of training re¬ 
quired. Be sure to get your copy ... it is free. 


GET THESE 

FACTS 

TO-DAY 



Mr. R. L. DUNCAN, President RC-1 

Radio Training Schools, Inc. 

326 Broadway, New York City 

Without incurring the slightest obliga¬ 
tion on my part, please send me a copy of 
your latest book, “Facts About Radio.” 


Name 


Address 


City 


State 
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F1LTERMATIC PRODUCTS 

Help you to get the BEST possible reception from 
your RA010 set. 

SUPER»TON E I 
CONTROL 

Will make your old 
l(m tin (battery or 
flei-trlri niuul In 
lone to the most 

modern >t*f. 

Ili>laUeil in one 
minute's lime, no 
Iim»U required. Will tune urn until) 

••I ymtr hoIm - and -u-railed >utir. 
Mill tune jour -*et to >uit jour 

i.«r- I'osiiivelj eaiinot harm the 
thuKt radio in any uaj J’the. I 
%* i.u«t|>a(d. Sat I-t .hi Jon guar- I] 

■ hi. <d or im»iu 1 \ refunded. H 


SUPER.F1LTERMAT1C 
The Modern Aerial 

Thousands «f salUtted liters, praisedby 
radio expert*. Hepinre* all other aer¬ 
ials. reduces statie. and noises. K«peel- 
ally good on dlslance reieptiun. Hr||>v 
In separate stations. doe> not eutinei-t In 
light socket (therefore eliminating hum 
and line noli»t’*». It Is very uiiupael. 
measuring only l l *x2 Inehes. i< ahso- 
lutely non-cnrroshe ami noli• directiongl. 
installed In one nilnnte. iio tm»D 
needed. Will never weur out. Klimlii- 
ales tronhle^ and e\peiue of light* 
ning arrester. 

Price only $2.00 postpaid 
Sali-fidtloti gti.iranteeil or money refumleO 


ALL PROGRAMS are good 
with a FILTERMATIC. 
For all radios only $1.00 
postpaid. 

Kut I relv automatic — no 
hotlier'Oine lulling. Improves 
tune, reilneo statie. bring* 

In di'tatu-e. Iiarea.-e' vol¬ 
ume. -eparate' >i.iii«in. 
Installed In one minute, no tool* required. In ^rle* 
with your aerial or mru'S jour aerial and ground. 
s j|j>faetldn gua ranteed . -in refunded _ 

Send cheek or money order, i'll.)'. ' with order. 

(No foreign C.O.D. \ Money l>a«K guarantee after 

r. da) trial 

Service Men and Dealers Write tor Particulars, also 
Information about FREE local newspaper 
advertising service. 

FILTERMATIC MFG. CO. 

(Dept B.fi) 4458 Frankford Avc.. Philadelphia. Pa 






Radio listeners are no longer sail'fled with local tHep- 

r inn. Short waie% the llilng. 'I hey . . the thrill* 

that come with ill'iaiin —ship' at sea. \ll*t Mila. Ileiiu.ifiv. 
South America. Here l> rhe newest thing in null' One 
unit, hrosuhsist hand and .-diort wave. In ,umi/iug|> Menu* 
tlful caldnel. No iulF to cJiange. Foui-ua\ >wheh iegu- 
lules all. (•tl.ilaniccd In bring in an.v -latjnn anywhere 
that can he brought In by any other <di.> irg.inllrw of 
cost ami opcruied uniler >ame condition-, tivery thing mm- 
plele for only $79 

AGENTS WANTED: This aina/Jiig i.i.llo .-cn-uilun will 
make money for jolt f;i>t if jou write now N>> conipeli- 
tliHi at this price. The equal of any i.idio m ,ni\ prlie 
Oet lrtisj Jf you want to make idg tnonev K\<ln-ive ter¬ 
ritory to those who qualify. My (••tnp.iuv the l.ugo-t of 
its kind. Write ijtihk BIG MONEY 

P. H. WILCOX, Secretary 

Surrey Court A Fullerton Dept. 2 Chicago 


SKRVICHMHN! 

Resistor Replacement Manual 

F O C* L^»t/A purchase of JO Lynch 
^ a Metallized Resistors. or $1 cash 

MORE THAN 200 CIRCUITS 

Gives the value and code of each re- 
viator »ml It* pmdtliin In the 1 1r« 11 11, 
of nearly every popular make of ra¬ 
dio. S.WhS TIMM ami experi- 
nu ntlng 


Metallized 

4 EE8d .J 

1 I 

I I'i. i. 
and 3 Watts 
LYNCH MFG. CO.. I he . Dept. RC. 1775 Bway., N. Y. 


Lynch Resistors 

Write for your copy today 


MICROPHONES 

SPECIAL NET PRICE LIST 

No. 300 Single Hutton Carbon Type Siren lie! 


Diaphragm . S 9 m) 

No. 301 Two*Million Carbon Type Stretched Dia¬ 
phragm . Itin 

No. 3«2 Two-1tutlnn Heavy Duty Type. . :in.n» 

N». 3H3 Two-Hutton 4‘mnerl Model. 4*. tin 


\ Iso complete acce-'iirie* for public aildre«< work 
Write f-T Catalog 

Miles Reproducer Co., 26 E. 22d St., N.Y.C. 


THE AUTOVERTER 

(Continued from poijv ,‘19t>) 


former primary disconnected from the 6-volt 
supply until the rotating circuit-breaker has 
ffuined speed. An electrical rclincinrnt is 
Hu circuit airangeniciit which makes it un¬ 
necessary to take the filament current 
through this circuit-breaker and the power 
transformer. Two remaining units, the R.K. 
choke and the filter condenser, arc shown 
at the left. 

H\ a slight modification of the connections 
it should lie quite convenient to operate the 
Kadiettc on a current supply of 110 volts 
J).(\ This would call for a limiting resistin' 
(a 110 volt lamp of correct wattage ordi¬ 
narily is used) which would pass sufficient 
current to operate the aiitoverter, just as 
though it was connected to a storage bat¬ 
tery. Naturally, care would have to he 
taken to prevent grounds—as when the metal 
chassis touches a radiator—hut this method 
of operation would increase the utility of 
tlie Kadiette by opening up the big New 
York, Chicago, anti other markets where a 
great many hotels and homes arc supplied 
with !).(\ power lines. 

The Kadiette installation may be recom¬ 
mended on several grounds: it is very effi¬ 
cient (tests were conducted in Radio-Craft 
Laboratories), it presents a fine appearance, 
it is light in weight, and well constructed, 
and its components are of high grade. The 
Troubadour unit, or receiver chassis, is sup¬ 
plied with tidies. (The receiver shipped 
to Radio-Craft included a type screen- 
grid detector which became slightly micro- 
phonic at high volumes)—the frequency re¬ 
sponse was exceptionally satisfactory. A 
pilot light illuminates the recessed, trans¬ 
parent tuning drum. 

Installation Data 

When the Troubadour chassis is to he 
operated front a lighting circuit, only the 
antenna is connected to the receiver. In 
some instances, however, operation may be 
a bit noisy unless the chassis is grounded 
through a fixed condenser of about 0.5-mf. 
capacity. 


The method of installation in a car of 
course will vary with individual models. 
In general, most ears will require some form 
of interference suppression; a fixed con¬ 
denser and a kit of special resistors are 
packed with the Kadiette. (The use of 
these units has been discussed in innucrons 
past issues of R adio-1*rait.) 

Although the use of suppressors will not* 
impair the efficiency of an efficient ignition 
system, it may lie that, in some instances, 
due to poor condition of the ignition system, 
unsatisfactory engine per fort nance may re¬ 
sult (tf hiic tf/»(Tt/x. This, of course, should 
be a warning tu repair the ignition system. 



Fig. C 

The "Autovcrtcr.** shoxvinn step-up transformer , 
filter, and motor-driven interrupter. 


The type of ear antenna to be employed 
is ;i matter which should be settled bv an 
automotive radio technician who is familiar 
with the signal pickup characteristics of 
the various makes and models of ears. 

The aiitoverter assembly is mounted in 
the ear by bolts: the hides through which 
they rim are hushed with rubber. The unit 
must be mounted with the motor shaft hori¬ 
zontal and the oil-cups upward. In ease it 
is not definitely known whether the car bat- 
{Cvn tinned on jmite 125) 



Schematic circuit of the Radicttc "Trott had on r“ chassis. The autovcrtcr consumes 6.4. at 6 V. 
(i battery ) and outputs 15 R\ at 110 J\. .t.(\ Ihc ti laments draw about 2.t.i they con tied directly 
to the battery for D.C. operation and to it C-volt secondary for /LC. 
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THOUSANDS 

OF BROADCAST STATIONS 

A CCOltlHM. to Hollis ll.iiril, cliirf <-n- 
gincor of Shnrt-WTi \v and Television 
Corp.* engineering development in the field 
of ult r;i-slinrt-Wii v es, or those below 5 me¬ 
ters* is nqmlk opening n field of study ns 
thrilling ns the original broadenst l>nnd of 
yesterday and today* “To that great elan 
of men who hewail the loss of the frond old 
days of 15)20-1{>24 when life was worth liv¬ 
ing with so lunch experimental work to do 
at home* let me say that a new era is dawn¬ 
ing and those who still have that spark of 
pioneering left in them now have a rich 
held for their experimental explorations. 0 

Since it is quite convenient to operate at 
these low wavelengths, radio transmitters 
and receivers designed for a frequency hand 
hcentif tint ps icider than onr present 2< Ml-500 
meter hand must be designed. Consequently 
there will he much work accomplished hy 
the independent experimenter in working 
out suitable instrument designs. 

Atop the Empire State Building in New 
York City, special ultra-short-wave equip¬ 
ment is being installed. This is particularly 
significant when we realize that ultra-short- 
waves, while affected by solid objects in 
their path, are not affected by static or 
fading, two of the greatest bugbears of 
‘•ordinary” radio waves; and that these 
super-short wavelengths can he received 
only within the optical range of the trans¬ 
mitter. Therefore, a high position for tin* 
transmitter is a direct advantage. 

In the lTilted States there are about <B0 
broadcast stations, with an average service 
area of perhaps loo miles. Now, hy reduc¬ 
ing this to only tin* visible (optical) area, 
and increasing the number of transmitters, 
thousands of stations can he accommodated 
throughout the country, without overlapping. 

THE AUTOVERTER 

(Continued from pat/e t*2t) 
ferv has the positive ov negative post 
grounded, the polarity should he determined 
either hy* a voltmeter or by inspection of 
the battery (the larger terminal is usually 
positive). For host results and long brush 
life the autovertcr then should he connected 
as indicated at the terminals,- red. positive, 
and green, negative. To these two termi¬ 
nals also are connected a black and a yellow 
lead; the former grounds to the pressed 
iron chassis, Hid the latter connects to the 
grounded battery’ terminal. If the cornice 
tions are correct there will he no voltage 
between the autovertcr and the frame of 
tin* automobile. 

To compensate for tin* drain of the Hadi- 
rttr, the battery charging rate should he 
increased to 15 or IS amperes. 

Service Information 

The autovertcr portion of the Hadiette is 
fused at 20 amperes. A potential of 270 
volts should be read between the chassis and 
the filament of the rectifier (red lead); and 
to “pins ‘IV 0 (blue), 100 volts. Voltages 
ot the respective sockets an* as follows: 

Plate potential, VI to V<», ItiO volts: 
screen-grid potential, VI, V2, VU, !HI volts: 
V5, \T», 100 volts. Cathode potential. V1, 
V2, V.T, 2 volts; Vt, 10 volts; Vo, V0, ' 
10 volts. 


NEW 

LOW PRICES 


— EFFECTIVE AT 


ONCE — 


iffiliC TYPE "K” 




I.R.C. RESISTOR GUIDE 
Price #1.00 

Given FREE with purchase 
of 10 Metallized Resistors 


RESISTORS 


For the first time in International Resist- 
ance Company’s long and successful 
history, Metallized Resistors are now in 
the "low-price range.” 

Our rapidly increasing volume has made 
this possible. The 1931 demand for the 
new Type "K” Metallized units went far 
beyond our sales of any previous year. 
We met this demand. We have increased 
our production facilities accordingly— 
and now, for 1932, are giving every pur¬ 
chaser the benefit in these substantial 
price reductions: 





Former Price 

Now 

1 

i Watt 

t Resistors 

50c List 

30c 

1 

Watt 

Resistors 

50c " 

30c 

2 

Watt 

Resistors 

75c " 

40c 

3 

Watt 

Resistors 

80c 11 

50c 


The well-known I.R.C. standards in both materials and craftsmanship will be abso¬ 
lutely* maintained as heretofore. I.R.C. units will be built to the same rigid and 
exclusive specifications that have made Type M etallized the most widely used 

resistor in the radio field. 

The new price schedules are in effect at once. See your favorite wholesaler—and 
when you buy, look for the I.R.C. label. That is the mark of the genuine. 

Remember— with any assortment of 10 Metallized Resistors, you get free of charge 
our I.R.C. Resistor Replacement Guide. It gives all the resistor data you need about 
any popular receiver—the proper types and values to use in each set. Ask your 
jobber for it. Other I.R.C. service helps will be supplied as heretofore. 

INTERNATIONAL RESISTANCE CO. 

PHILADELPHIA TORONTO 


INTERNATIONAL RESISTANCE CO. t 2006 Chestnut Street, Philadelphia. C-l 

< ’.rtitlrmrn: , 

Cl si .on f.M* w It it'll Rlr.tse I.R.C. Resistor Replacement (lUine. 

C PKnim- si-n.i «.,mj.lrt,- information i.ii UrtullhcJ Resistors. I wish to purchase assortment 
ol u-n, rtilitluig nu* to Kt oMor UuuL* Free. 

Name . . 

Achlivss . . 

City . State. 
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LATEST IN RADIO 


(Continued from pope 398) 


ACROCYCLE 

OSCILLATOR 


‘‘Cry-p-Connectors'’ and meter "Littlcfuscs 


free illumination is obtained by generous 
spacing between the electrodes and by 
proper gas pressure. The tube draws *25 
to 30 inn. at *200 volts; its impedance is 
15,000 ohms. One tube lias a cathode \% 
in. sq.; the other, 1 in. sq. 

These new tubes are products of the Arco 
Tube Laboratories. 


LOW-PRICED SERVICE OSCILLATOR 

A NEW design in service oscillators is 
the Pattern “5ti3’’ instrument illustrated 
in Fig. F. This oscillator is shielded, and 
comes equipped with tube. It employs a 
type *‘M> tube in a self-modulated circuit. 
Improved battery life is obtained through 
the use of a M/ s volt “A” battery and a 
rheostat. 

The output of the Pattern 5<i3 oscillator 
is continuously variable over three frequency 
ranges: 550 to 1,500 kc.; 125 to 185 kc.; 175 
to 450 kc. This extremely wide frequency 
coverage is in line with the requirements 
of present-day T.K.F. and superheterodyne 
circuits. \ feature of the instrument is the 
trimmer adjustment which allows any much 
used l.F. value to he ‘‘spotted” at a con¬ 
venient point on the scale. 

The Pattern 5<»3 radio service oscillator 
is manufactured by the Jewell Electrical 
Instrument Co. 


Filt- f 

The Jewell Pattern “563'* Service Oscillator. 


115 to 1680 kc. AH 
frequencies accu¬ 
rately calibrated 
on dial. A depend¬ 
able, high - grade 
instrument. Indis¬ 
pensable for align¬ 
ing Super-Hetero¬ 
dyne receivers. 
Self contained, 
fully shielded. List 
$30.00. 

DEALERS’ 
NET PRICE 

$ 17-50 


presi- 

Radio 


George McCollum 

DAY, E V 
HOME ST 


A. L. Norris 
dent, Norris 
Co. writes: “My ser- 
v i c e manager, 
George McCollum, is 
one of your gradu¬ 
ates. His excellent 
training has been 
largely responsible 
for the success of 
our Service Depart¬ 
ment.” 


E N I N G and 

U D Y Classes 

Complete, new Radio Course approved by lending man- 

ufnrlurers In l'. S A. und Canada. Our free Employ 
luent Service definitely assists you to -tart In a radio 
business of yrmr own, or pet employment as engineer, 
inspecior, tester, servfrp representative, salesman, et«. 
Write for free Iwoklet 

RADIO COLLEGE of CANADA 

Limited 

310 Yon go Street Toronto 


there are si nail-current, high voltage types 
for IdHMl, 5,000 ami 10,000 volt use. The 
fuse element is a small wire of suitable 
gauge. In Fig. I), *'Cryp-Conneetors*’ arc 
illustrated, making connection to the fuses 
i a convenience. 

Instrument burnouts are due to heavy 
current overloads. The operation of these 
fuses is based upon the fact that at these 
overload figures they will blow out before 
tlie meter elements. This is clearly indi¬ 
cated in the table below (taken from oscillo¬ 
graph measurements made at 110 volts) 
which shows that instrument fuses may l>c 
designed which will fuse with extreme speed. 


Filament of *99 tube. .038-sec. 

115 ma. themiogalvanoiiietcr.0035-sec. 

0 -1. nia. I).C. niilliamuieter.173-scc. 

1. A. 1 .itt It*fuse.013-scc. 

Vi A. Lit tie fuse .003-scC. 

1/3*2 A. Li tile fuse..001-sec. 

1/100 A. Littlefuse 


(Ton fast to be recorded.) 

Thus, the thermogalvanometer and the *99 
filament would he saved by a ^-ampere 
Littlefuse, and the 1. ma. meter bv the 1/3*2- 
ampere unit. 

These fuse products are manufactured by 
Littlefuse Laboratories. 


Handsome leatherette carrying case, 
net $2.00. 

If your jobber does not 
carry, order rfirrcf from 

J-M-P MFC. CO., INC. 
3351 Fond du Lac Ave. 
Milwaukee. Wisconsin 


Made by th© 
manufacturers of 
the* pioneer short 
wave adapter the 
SUBMARINER, 
now $12.50. 


aluminum box shields 

Uenuino ■'ALCOA” stock, silverdip flniih. 
j i ij i 6. $1.89—14 x 6 x 6, $3 85. 10 x 
i> x 7 Monitor >l*e $3.25. r x 5 x 5 COll 
Shield (like picture on right) $199. 

Any Size to Order. 

“BUDDY”TEST PROD 

Alway* sharp pointed, usin* 
phonograph needles. 4-ft. wires, 
spade or phone lips. Colored 
nipples identify eacli lead. 
$1.50 pair. 

We specialize In radio parti 
exclusively — parts furnished for 
any kll In any magazine. 
Carrying Case* for Set Testers, 

_ Analyzers. Portable Sets 

BLAN, THE RADIO MAN, Ine. 

89 Cortlandt St Oept RC-132 New York, N. Y. 


W £ 10 T 

Jo^OR 24T 


28T 


Fiji. 1 

The short-wave adapter described cm page 398. 


BACK ISSUES 

of RADIO-CRAFT can be had 
at the price of 25c each. Address 
RADIO-CRAFT 
98 Park Place New York City 


RECENT NEON LAMPS 

L ATE model neon lumps will readily pass 
i the tests for spotted glow surface, flam¬ 
ing or glowing outside the edges or behind 
the plate, glowing over only part of the 
plate, high extinguishing or •‘bucking” volt¬ 
age, short life, bulb surface blackening, and 
low limit of safe brilliance. Perhaps the 
most generally applicable test is to connect 
the tube to a potential source of 190 volts, 
D.C. The resulting glow should be a bright 
orange light, in an unbroken layer on the 
front of the plate and without flaming else¬ 
where. 

The new tubes are illustrated in Fig. E. 
High space charge is avoided by the use 
of an alloy cathode with a processing on 
the surface, and proper annealing. Spot- 


Study Radio ut 
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THE AAA-1 DIAGNOMETER 


(Continued from pittfe 399) 


tagc, screen-grid current, cathode voltage, 
control grid voltage, plate current, control 
grid current, etc. 

In this instrument, all test circuits and 
meter ranges are available for external use, 
through bnkelite covered pin jacks. ( ur- 
rent ranges of 2.5, 10, 25, 100 and 250 ma. 
and 2.5 amperes are available for external 
use for either A.C. or D.C., using a copper- 
oxide rectifier type meter and an associated 
scale selector switch. This meter, often re¬ 
ferred to as a multimeter, is another very 
important feature of the new Diagnonietcr. 
Due to the fact that it can be employed 
to read A.C. and D.C. potentials, its use 
results in an enormous simplification of a 
great many tests. Of course, the value of 
this unique meter is further enhanced by 
tlie design of the special selector switch. 

An external A.C. and D.C. voltage range 
of 2500 volts is provided in addition to the 
A.C. and 1>.<\ ranges of 2.5, 10, 25, 100, 
250, and 1000 volts. The 2500-olun-per- 
volt high resistance D.C. voltmeter ranges 
of 0-10 and 0-200 are also available through 
external connections for testing automo¬ 
tive and airplane radio installations. 

Mutual Conductance Method Used in 
Tube Tester 

Xo analysis of a radio receiver is com¬ 
plete without a thorough check-up of the 
condition of its tubes. The tube tester in¬ 
corporated in the AAA-1 Diagnorneter em¬ 
ploys what is known as the grid or mutual 
conductance index test. Tube engineers 
consider this test to he the most accurate 
of the several in general use. An oscilla¬ 
tion test is also included, for matching tubes 
to he used in radio frequency stages. \ gas 
test is provided for all amplifier types ot 
tubes, indicating the gas content of the tube 
under test. In connection with the testing 
of cathode heater types of tubes, an in¬ 
genious cathode-heater leakage test is avail¬ 
able, which shows whether or not the cath¬ 
ode is shorted to the heater and, in addition, 
also indicates leakages which could not pos¬ 
sible he shown by the usual “short” tester. 

In addition to the two sockets provided 
for analyzing purposes, the instrument is 
equipped with five tube-testing sockets and 
also with the necessary switches for connect¬ 
ing the proper potentials to these sockets 
for tube tests. Potentials ranging from ldu 
to 2tn volts, A.C., may hr employed for the 
tube testing. \ selector switch provides 
the means of selecting the correct potential. 
Since the tube checker is adjusted to the 
correct line potential, it is unnecessary to 
make use of complicated tube testing tables. 
Instead, a few simple test readings are suf¬ 
ficient for the various types of tubes and 
these are compared with values provided 
with the Diagnonietcr. A “filament-heater” 
selector switch is provided for all tubes hav¬ 
ing filament ratings from 1 *<, to 7U, volts. 
A great convenience from the standpoint 
of flu* Service Man is the fact that all the 
potentials employed in the tube tester are 
also available for external use, A pilot 
light is provided which indicates when the 
tube testing circuits are in operation. 


Modulated and Attenuated Oscillator 
Provided 

Nowadays, a set analyzer without an ac¬ 
curate oscillator is of little use to the Ser\- 
iee Man. lie is often called upon to "peak” 
and “flat-top” the intermediate stages of 
superheterodynes, to synchronize, balance 
and neutralize tuned K.F. stages and to per¬ 
form many other tests which are impossible 
without a good oscillator. The Diagnonietcr 
employs a completely shielded, modulated 
and attenuated oscillator which operates di¬ 
rectly from the A.C. line. This oscillator 
is individually calibrated for all frequencies 
from 90 to 1500 ke. and, if higher frequen¬ 
cies are needed, they may also he obtained. 
The output of the oscillator can he con¬ 
trolled from maximum to an absolute mini¬ 
mum. 

The Diagnorneter resistance ranges are 
printed on the top scale of the multimeter. 
The ohmmeter will measure resistances of 
0-5000-ohms range; and a megohmmeter 
measuring resistances up to 500,000 ohms, 
with a battery of only 4 l -o volts (the latter 
is live times the range coverage previously 
offered in resistance test units actuated with 
this size battery). By means of an external 
15-volt battery, it is possible to extend the 
indicating range to 5 megohms. Continuity 
testing up to 25 megohms is possible through 
the use of a 250-volt D.C. Connection. 

A zero-ohm corrector is provided for ad¬ 
justing the multimeter sensitivity to the 
battery or other power supply variations. 
Incorporated in the Diagnonietcr is an out¬ 
put circuit at 250 volts D.C. for the 25 
megohm range; the same supply (in accord¬ 
ance with H.M.A. standards) is used in 
testing condensers for leakage. 

The new Diagnonietcr is provided with 
means for making capacity measurements 
ranging from .002 to 10 inf. It can also 
he used to test paper condensers, applying 
250 volts D.C. to them. This test will In¬ 
dicate leakage up to about 1 megohms. 

The Diagnonietcr is shown in the two 
accompanying illustrations. Fig. A is an 
external view with cover open. The ease 
is of substantial hardwood and the cover 
is of the slip-hinge type, with adequate room 
for the analyzer cable, test probes, small 
tools and other necessary accessories. The 
over-all size of this instrument is d“/ s in. x 
11 % in. x 18% in. and its weight is less 
than 2t pounds. Fig. B gives an excellent 
idea of the appearance of the inside of the 
Diagnorneter. The instrument is supplied 
complete with all necessary accessories such 
as analyzer plug, cable, power supply plug 
and cable, output adapters and test leads. 

There is one point which should he em¬ 
phasized in connection with the use of the 
Diagnorneter, and that is the fact that the 
instrument is very easy to use. 

With each instrument is included a 10A 
page instruction hook; in addition, there is 
available a special 85 page data hook. Thus, 
there is no single point about this instru¬ 
ment which, though incorporating the most 
advanced engineering in service instrument 
design, is not clearly explained to the owner. 


SUPREME INSTRUMENTS C0RP. 
423 Supreme Bldg.. 

Greenwood. Miss. 

Please send me full particulars oil 


(Here Indicate instrument or instruments 
Inti-rested In) 


Xamc . 

Address . 

City . 

Name of Jobber. 

city . 


Slate . 


Be a 
Coupon 
Clipper 

Thi*. one can bring real dividends from better 
aerviee. Sign and mail it. 



Prepare fur the challenge of 1032 — 

t lit- call* tor modern, perfect service— 
•Supreme" service. I.et this (inipon bring 
complete details on Supreme ltUPJ Testing 
Equipment, including tin* instrument that has 
set tin- whole sen ire world agog, Complete 
. . . handy . . . versatile . • . positive ... 
almost l»e\oiid belief. 

SUPREME 
DIAGNOMETER 
AAA 1 


ultra modern testing instru- <j 


5 rnents in 1 at the price of 

$147.50 
78.50 
49.75 
30.00 
30.00 


DEALER'S NET PRICE, 
f. o. b. Greenwood. Miss. 

SUPREME SET ANALYZER 
Model 90 

SUPREME OSCILLATOR 
Model 70 

SUPREME TUBE TESTER 
Model 40 

SUPREME OSCILLATOR 
Model 60 

Each a "gilt-edge’* investment for mure 
service dividends. Clip coupon — until, after 
indicating in«trument on which data is desired. 

Ask Your Jobbers* to Demonstrate 

Distributors in All Principal Cities 
FOREIGN DIVISION 
130 West 42nd St. New York City 

Cable Address: Lopreh, New York 
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SERVICE MEN 
Send for this Book . 


A 11110 JUUVXV| 

FREE/ 



you 

NEED IT! 


Everything for your 
business from fhe 
the finest mike to 
the smallest screw 
is in this book. 

GUARANTEED 
QUALITY GOODS 
PRICES LOWEST EVER QUOTED 
Fresh new dependable Merchandise at 
Bargain Prices! 

Leading Manufacturers Lines Complete 
Send For Your Copy Now! 
SAMPLE BUYS FROM THIS BOOK 

Dry Elect roiyi Jc 
Condenser 
300 V. 8 mfd. 
Guaranteed 
69c 



It Tube 
Va.C. Ra¬ 
dio. Won¬ 
derful Quality and 
\ alue. 

Walnut Cabinet 
$14.65 less tubes 



Nctv $1.98 


and Three Thousand Of/ier Bargains 

HEADQUARTERS 
for SERVICE MESS SUPPLIES 


RADOLEK C°* 

601 W. Randolph st. 

^ CHICAGO 

It. Illinois 


Radolek Co., 

611 West 

Randolph St, 

Chicago, III. 

Please send me without obliga 




“ p d 


tion your Service Man’s Supply Book. 

blame - 

Address _v — . 

City _ State 



Universal Microphones 

Proved Value-—Superior Performance 

Unparalleled raluen at rork-bottom prices. 
Enthusiastically erulorneci for every Round 
tiae. Exclusive design features. Super- 
careful work m an ship. Tested performance. 

Complete line of micro- BABY MlKl 
pltones, stands rallies, a ilt Prle , S7 r n 
etc. ... at fhalletiKln* U,,T rnct >7 ' b0 
prices. Uncondition¬ 
ally guaranteed. Oon 
slder carefully the 
UXlVKllSAL tine be¬ 
fore you buy. For sale 
by dealers every¬ 
where. 

2-Button Handi-Mike 
List Price $15 
Universal 

Microphone Co.. Ltd. 

1163 Hyde Park Blvd. 

InOlewood. Calif., U.S. 




SHORT WAVES 

HOW TO BUILD AND OPERATE 
SHORT-WAVE RECEIVERS 
This book has been edited and prepared by 
the editors of SHORT-WAVE CRAFT, and 
contains a wealth of material on the build¬ 
ing and operation, not only of typical 
SHORT-WAVE RECEIVERS, but SHORT¬ 
WAVE CONVERTERS as well. 

Dozens of short wave sets will be found 
in this book, which contains hundreds of 
illustrations; actual photograph 0 f sets built, 
hook-ups and diagrams galore. 

Send 50c in cheek , money order or 
stamps for your copy . 

SHORT WAVE CRAFT 
98 Park Place New York City 


MERCURY VAPOR RECTIFIERS 

(Continued from pope 101) 


potential of the pas. We have therefore* 
in this device, a means for getting higher 
output of both Current and voltage, and 
making this gain in efficiency available in 
external circuits. 

There are certain fundamental considera- 
, tions which must be observed to correctly 
f adapt a mercury-vapor tube to power pack 
design; considerations which differ consid¬ 
erably from those which we associate with 
type ’80 tube engineering. 

For instance, the output of a type *80 
rectifier may feed directly into an induc¬ 
tance, as shown in Fig. 1, or it may be 
fed into a capacity Cl, as indicated bv the 
dotted lines; tfie mercury-vapor tube, how¬ 
ever, demands a capacity input,—that is, the 
latter dotted connection. This circuit, which 
results in high current- output, rather than 
high voltage, is the preferred method of 
operating the tube; although, of course, the 
inverse peak potential reaches a high value, 
or approximately three times that of the 
average or D.C. potential. 

Replacing the ’80 

Let us take an average ease, and note just 
what happens when the mercury-vapor type 
PR-588 tube is substituted for the high- 
vacuum type *80, in a power pack. 

AVe shall continue to use Fig. 1, for ref¬ 
erence, and take for the example a potential 
at the load resistor or standard (15,000-ohm) 
voltage divider Ul, a potential of 270 volts; 
and a total current drain* read at X2, of 
100 nia. (for convenience, this current figure 
is taken to represent the total drawn by 
the receiving tubes and the voltage divider 
when the receiver is in operation); the rec¬ 
tifier, Yl, is an *80. Substituting for this 
tulie one of the SfiS's, the voltage across Hi 
jumps to about 300, and the current will 
increase about 2 ma. This should not cause 
the voltage divider to burn out unless it 
was being operated much too close to the 
safety factor; since this current increase 
would be divided between the requirements 
of the tubes and the bleed or current con¬ 
sumption of Hi. What might happen, how¬ 
ever, in some poorly designed sets is circuit 
oscillation, due to the increase in the po¬ 
tentials applied to the various circuits of 
the receiver. 

To remedy this situation, a series resistor 
could he inserted in the rectified power- 
supplv circuit at Xl; in the instance cited, 
a 300-olun resistor would bring the potential 
across HI hack to the original figure of 
270 volts. 

Have we gained any advantage by making 
this change? To this natural question, an 
affirmative answer may be given, since the 
mercury-vapor rectifier tends to maintain 
a constant current in its output circuit. 
This action may he likened to the result 
obtained when “regulator tubes” are used. 
As these must not he operated at potentials 
exceeding 90 volts, three of them would be 
required, as shown in dotted lines, Y2; how¬ 
ever, by the use of the type 588 tube, in¬ 
herent in which is this regulating action, we 
are able to obtain, at 270 volts, a regulat¬ 
ing action otherwise obtainable only through 
the use of three type 871 regulator tubes 


(neglecting their current considerations). 
Thus, we have a simple method of reducing 
a receiver’s tendency to oscillate at sub- 
audio frequencies,—‘'motor boating.” 

Adaptation of the Rectifier 

For the reference of the technician, addi¬ 
tional data are given on the adaptation of 
the mercury-vapor rectifier. 

For instance, as a substitute for the type 
’81 or half-wave rectifier, the circuit shown 
at A, Fig. 2, must he followed. Here we 
find a new “trick” in circuit arrangement, 
the use of resistor R3; as one of two plates 
of a type 588 tube, when connected in paral¬ 
lel with the other, draws more current due 
to the fact that the filament is at a potential 
2% volts higher with respect to one plate 
than to the other. Consequently, by using 
Ohm’s Law, we find, if the load current is 
250 ma. (125 ma. per plate), then 
2.5 

RI =-or 20 ohms. 

.125 

It must be remembered that while this 
resistance serves to maintain at the same 
value the difference of potential between the 
filaments and their respective plates, the 
filament must be correctly poled with respect 
to the filament transformer, in order for 
the plate to function equally. 

Note this fact particularly, in regard to 
the use of two type 588 tubes in a half-wave 
connection. The current rating is prac¬ 
tically double that of a single tul>e, but the 
voltage rating is the same; and resistors R3 
should be 2.5 volts divided by one-fourth 
the total load current. This circuit is rec¬ 
ommended for use in big radio receivers or 
public address amplifiers. 

A power pack designed for two ’8l*s may 
be rewired to use a single 588, as shown at 
C, Fig. 2. The power output will be the 
same, with the improved regulation obtain¬ 
able from the latter as an added advantage. 
Resistors 1U, 1.25 ohms each, are required 
to drop the filament potential from 7.5 volts 
(secondary potential) to 5 volts (tube-ter¬ 
minal potential). 

Additional data concerning the character¬ 
istics and use of mercury-vapor tubes are 
contained in Perryman Engineering Bulletin 
No. 100, which is available gratis either 
from the Perryman Electric Co., Ine., or 
through Radio-Craft. 


SERVICING AMPLIFIERS 

(Continued from pa ye 40:1) 

These directions cover all the normal 
faults experienced with Loft in-White am¬ 
plifiers, and, with their aid, it should be 
a comparatively simple matter to restore 
this type of amplifier to operating condition. 
In order to enable the Service Man to 
check against normal conditions in these 
amplifiers, correct voltages for the circuit 
of Fig. 1 are given below. 

Normal Voltages: 0-1, 10 volts; 2-1, 8 
volts; 0-2, 2 volts; 3-1, l(i volts; 1-1, 3(i 
volts; 5-1, 135 volts; 7-5, 250 volts; 5-8, 
25 volts*; 8-1, 30 volts*; ('Misleading, due 
to current drawn by meter). 
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SELECTIVITY 

(('tm t iiim-i? front pntj e VOt) 


channels separated by 10 kc. frmu one an¬ 
other. This does not mean that there is a 
definite space in which tfie response char¬ 
acteristic of a receiver may overlap with¬ 
out running into interference, for, as it 
was shown that a station at loon ke. modu¬ 
lated at 5000 cycles has sidc-hamls between 
<105 and 1005 ke., a station on Jffiu ke. has 
side hands extending from PN5 to 005 ke., 
and a station at lolo ke. has them between 
1005 and 1015 ke. The spectrum is thus 
occupied continuously, as shown in Fig. V. 
If, however, we could design a circuit of a 
type having a response characteristic of 
ideal character—rectangular in form—we 
might have an extremely poor numeric se¬ 
lectivity. 

In Fig. 2, the response of a “hand- 
selector’' is shown in comparison with the 
ideal. Note that the wide response at the 
peaks has no effect upon the adjacent chan¬ 
nel selectivity whatever—it is the petttrouts 
of the response curve where it slopes outside 
the ideal demarkntiou that will affect the 
adjacent channel selectivity of tin* receiver. 
A multiple arrangement of coupled cir¬ 
cuits or “hand-selectors” will aid in obviat¬ 
ing this difficulty, since the numeric selec¬ 
tivity still enters into the arrangement. The 
problem may also he solved by the use of 
coupled circuits in the intermediate sys¬ 
tem of the “super” which operate at the 
175 ke. 

By means of careful design and by the 
use of a number of coupled circuits we have 
won out over the two related problems of 
Httmrrintf and utfjurrnf rhnntiel ttefertivif y. 
But we have not finished—for the super¬ 
heterodyne has a little trick of its own 
awaiting us. 

Image Frequency Selectivity 

It Is easy to understand that if a local 
oscillation of 1175 ke. will interact with a 
signal of 1000 ke. to produce a 175 kc. re¬ 
sultant, that the same local oscillation inter¬ 
acting with a signal of 1050 ke. will also 
produce a signal of 175 ke. I'nder such 
circumstance.*, the intermediate frequency 
amplifier will find itself with two signals of 
175 ke., and will amplify both without dis¬ 
crimination. What? Von say that the re¬ 
ceiver is tuned only to the loon ke. signal? 
That is quite so—hut if the I05n kc. signal 
were from a powerful local, a certain amount 
might leak through the preliminary timed 
circuits to the first detector and if the 1000 
ke. signal were weak and distant, the 1050 
ke. signal might well appear at the first 
detector equal in intensity to the desired 
signal. The only answer is the inclusion of 
a high degree of numeric selectivity prior 
to the first detect or. It is for the sake of 
this needed selectivity more than for need 
of the additional gain, that the modern 
superheterodyne receiver lias a stage of 
radio frequency amplification ahead of the 
first detector. 

Cross Talk and Heat Interference 

Because of certain effects, even this first 
H.F. tube requires consideration of the 
amount of selectivity included in the circuits 
between it ami the antenna. We have found 


that there are throe distinct kinds of selcc- 
ti\ it\ insofar as the modern receiver is 
concerned; but there are two more factors 
to discuss before we can close the issue 
cut irely. 

An overloaded lube, or a tube operated 
with a large negative bias, lias a remarkable 
number of frequency components in its out¬ 
put. Modern receiver designers must hear 
this in mind in working out their problems. 
The output of the second detector has large 
components of the second and third har¬ 
monics of the intermediate frequency. 
Higher order harmonics—the fourth, fifth, 
etc.—are of low intensity and need not be 
considered. The intermediate frequency of 
175 ke. was chosen, among other reasons, for 
the fact that none of its harmonics of lower 
order than the fourth, are of broadcast fre¬ 
quency, and consequently feed-back of har¬ 
monies from the detector output to the an¬ 
tenna cannot affect the receiver. 

If a strong off-frequency local station in¬ 
troduces a high voltage across the grid of 
the lirst H.F. tube which is sufficient to 
operate it on a portion of its characteristic 
faxorable to the production of harmonies, 
etc,, modulation of the desired signal by 
the harmonies of the undesired local signal 
will take place, with the result that the 
final undesired modulation will be super¬ 
imposed upon the desired one. Where this 
occurs in the plate circuit of the first tube, 
no amount of selectivity in subsequent cir¬ 
cuits can remove it. This means that it is 
necessary to have a certain proportion of 
our selectivity included in the circuits be¬ 
tween the antenna and the grid of the first 
IFF. stagi*. 

Again we must consider the fact that 
two strong local signals can beat together 
in the tube circuits to produce additional 
components in the same manner that the 
siipcrhctcrudx uc produces a 175 ke. signal. 
Thus a signal at 550 ke. and another at 710 
will base components of IffO and 1200 ke.— 
the latter frequency lying within the broad¬ 
cast band. Clin rad eristic of such a signal 
is the fact that it carries the double modu¬ 
lation of the two stations superposed one 
upon the other. Such an admixture occurs 
in tlie tube circuits and not in the antenna, 
consequently the effect may be avoided, as 
shown before in the ease of cross-talk be¬ 
tween a desired and an undesired signal, 
by the inclusion of a high order of selec¬ 
ts ity between the antenna and the grid 
of the first tube. 

Selectivity lias been shown to be definable 
under three different premises, as, numeric, 
adjacent channel, ami image frequency sc- 
lectivitv; and the latter definition applying 
to superheterodyne receivers only. The two 
effects of cross-talk and beat interference 
liaxe also been shown to demand the incln- 
.sion of a definite kind of selectivity in the 
eireuits. Selectivity has then become some¬ 
thing quite different from what it was orig¬ 
inally supposed to be, and the attempt to 
achieve the ideal characteristic in the re¬ 
sponse of receiver systems can be said to 
liaxe led to a situation where selectivity (ad¬ 
jacent channel) and quality run hand in 
hand. 
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PORTABLE SOUND RECORDERS 


fjictor in overconiin;: microphone 1'rmht with 
the result Hiat boUn- records are made. The 
potential possibilities in this field are quite 
apparent when it is observed that every 
single family is a pood live prospect, not 
for just one call but for repeated ealls. 

At parties, portable recording has proved 
itself to he a prent source of entertainment 
and, at the same time, a hip money-maker 
for the person making the reeordinps. In 
the past it has been the custom for the 


(Continued from fuuje 414) 

host or hostess to buy souvenirs to give 
their pnesls as mementos of the oeeasiim, 
hut now portable recording steps in to give 
the guests the thrill of hearing their voices 
as others hear them and at the same time 
gives them a. living record of the occasion. 
Appropriate labels for the records can he 
made for the party souvenirs, which will 
give them a sort of exclusiveness so that the 
host will feel that he is giving to his guests 
something personal rather than just a disc. 


\t banquets, speeches can he recorded 
for the speakers themselves or for the guests, 
while at church fairs and bazaars, record¬ 
ing booths can easily he set up and business 
solicited in much the same manner as at 
studios. Students of music, who in the past 
have been reluctant to go to the studio for 
recording on account of the inconvenience 
of carrying their instruments, are excellent 
prospects, because the studio can now be 
easily brought right into their own homes 



Schematic circuit of the equipment tvithin the amplifier case of the Portable Sound Recorder. Microphone current readings for either button are 
obtained by »> ersiuy tin position of the plug of the 3 conductor cord. The filtering shoivu is very important. 
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Thinking of Making 

EXTRA Money in spare time? 


Servicing Electric Refrigerators Brings Many Easy Dollars 
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The First 
Complete Refrigeration 
Service Manual Published 


T HE idea of electricians, radio service men ami other mechanically inclined men. servicing refrigeration 
units is self evident ami the thought has occurred to perhaps untold thousands ever since electric 
refrigeration started. Net nothing was done, because the average man knows little or nothing about 
refrigeration. Compared with servicing a radio set or wiring a home for electricity, the servicing of 
a refrigerator is absurdly simple, once you get the bang of it. 


The Official Refrigeration Service Manual 
has been edited by L. K. Wright, who is an expert 
and a leading refrigeration authority. He is a 
memlier of the American Society of Mechanical 
Engineers, American Society of Refrigeration 
Engineers, The National Association of I Tactical 
Engineers, etc. 

In this Refrigeration Manual every page is pro¬ 
fusely illustrated; every refrigerator part is care¬ 
fully explained: diagrams are furnished of every 
known machine; special care is given to the servic¬ 
ing end. The tools needed are illustrated and ex¬ 
plained; thc~c are trouble shooting charts, and 
other service data. 

Kerne tidier there is big money in the refrigera¬ 
tion servicing business. There are thousands of 
firms selling refrigerators every day anti they need 
to lie cared for often. Eventually there will be 
more refrigerators than radios. Why not increase 
vour earnings with a full or spare time business 
by servicing refrigerators. 

OVER 1,000 DIAGRAMS 
352 Pages 

Flexible Looseleaf Binder 
Complete Service Data 


Here are some of the important chapters: 
Introduction to the Retrituration Servicing 1 tushies* 
History of Ilefrlgerut Ion 
Knrxi.i mentals of Refrigeration 

l>e*< riiitlnn of All Known Types of Refrigeration 

Service Tools and S1 k>i> Equipment 

Motors 

Trouble Shooting 

Unit Parts. Valves ant! Automatic Equipment 
Makes and SlKxlfirat ion of 1‘nits 
.Manufacturers of Cabinets 
Refrigerants and Axiomatic Equipment 
and Many other Important Chapters. 

Already hundreds of copies of the Official 
Refrigeration Service Manual have been sold; 
and there still remains t lie greatest Opportunity 
for thousands more to learn how to make more 
money in a short time through openings in this 
new field. 

Mail Coupon Today f 
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with mi iunnivuiirnce to them. It is readily 
M i n that \ i.Mt.x of this nature can heroine 
a regular part of the student's courses. 

One of the most unique applied funis of 
the portable sen ire is the* recording of wed¬ 
ding ceremonies. B\ the use of a double 
turntable, tlie complete ceremony can he 
easik recorded and the writer has been 
informed liy one linn that is doing this sort 
of work, that not one single bridal couple 
approached has refused to have their cere¬ 
mony recorded. 

The abo\e applications are just a few 
of the numcy-making oIf-shoots of record¬ 
ing. There is no doubt that an enterpris¬ 
ing and energetic technician can find many 
more uses for portable recording that will 
also prove profitable. 

Compactness 

Any portable recording apparatus should 
be made so compact that it is not bulky in 
carrying. It should he so light that who¬ 
ever is to carry it can do so without undue 
effort. It should be sufficiently rugged to 
withstand the many jars of transportation 
without any mechanical or electrical dam¬ 
age being clone. Finally, the units should 
I ic so arranged that they can lie connected 
together with certainty in a minimum of 
time. The ccpiipmcnt should he capable of 
picking up, amplifying, and recording a 
fairly wide hand of frequencies (the* fre¬ 
quency response curve of the amplifier 
should he substantially Hat, because of the 
necessity of making voice recognition pos¬ 
sible). 

The three-stage amplifier illustrated in 
Figs. A and B consists of three separate 
units, each built upon a separate panel with 
all the panels being the same in size. These 
units are supported one over the other by 
four threaded steel roils which pass through 
holes at the corners of the panels. 

This const ruction lias several important 
advantage**. Any unit which becomes de¬ 
fective nr out of date may be easily re¬ 
placed. There is a minimum of unoccupied 
space because the parts of one panel may 
lu* arranged to tit down into the unoccupied 
space of the others. As examples of this, 
note the by-pass condensers on the bottom 
of the middle unit and the switch on the 
upper unit. Fig. B. The metal framework 


is used for the common ground connection 
in the system. 

The lower unit is the power supply; the 
middle unit, the three-stage amplifier; and 
the top unit, the switching panel which holds 
the microphone input transformer and cur¬ 
rent-indicating meter. Two '27 type tubes 
are used in tin* first two stages, and two '!■•'>- 
type tubes are used in the push-pull power 
stage. 

The chokes in the power supply were 
care full} chosen for weight, size, and resist¬ 
ance. The latter figure must not exceed 
H00 (duns per choke to permit a satisfactory 
voltage supply. An electrolytic condenser 
was used for filtration because it combines 
small size and weight with high capacity. 

Four wires connect the power supply to 
the amplifier. The two outer leads supply 
’27 and To filaments. The two inner wires 
between the lower units are the phis and 1 
minus of the “B“ supply. The minus con¬ 
nection is used in addition to the frame¬ 
work for the sake of certainty. 

As shown in tlu* diagram of the amplifier. 
Fig. I, the grid and plate circuits of the 
tubes are isolated from each other electri¬ 
cally by a condenser and resistance filter 
network. This results in the greatest pos¬ 
sible amplification without circuit oscilla¬ 
tion. All of the important wiring in the 
three units is made with shielded wire, with 
all of the shields grounded. This precau¬ 
tion is absolutely necessary in the switching 
panel. 

Note the angle at which the microphone 
transformer is tilted in the upper panel. Fig. 

B. This is for reducing the A,<\ hum 
picked lip from tlu* power transformer and 
chokes. This microphone transformer is as 
far from the power transformer as it was j 
possible to locate it. With the transformer 
as shown, the hum picked up is sufficiently 
small not to he noticeable. 

The switching arrangement is such that 
in one position the various units are con¬ 
nected for recording, and in the opposite 
position they are then connected for playing 
hack the record through a speaker. In 
either tlu* playback nr the neutral position, 
the battery circuit supplying the microphone 
is open. The milliammeter is connected ’ 
permanently in one of the microphone legs. 

(Continued on /tape -W2) 




New Pentode Output, J 'ariable Mu 

SUPERHETERODYNE 


Complete 
with Tubes 

The Crosley 
LITLFELLA 



See file XKW dtOSI.KY MTLFKI.T.A — » r.-tulm 
Cable Inode 1 SrPKltllKTKftOllYXK radio receiver, incorpo¬ 
ration big set features yet housed In an Mutilate cabinet of 
choice walnut tenters. 17 incites high. Pentode output, vari¬ 
able Mu tube, (till float lug moving coil dynamic speaker, 
i old Unions (sle|de*»l static ami tone control, combined vol¬ 
ume (ontrd and on-off switch, illuminated dial with vernier 
drive *mh feature* as these make The Crmdey I.ITLFKLI.A 
the great***' of all radio values. Only $3*>.36 complete. 

Al*o The MTI.ItOV, a low liny #ja Complete 

infidel with same t>p4 chassis Vail nil irltU 
'ellluit for only «|TTU«v tubes 


Push-Pull Pentode Output 

SUPERHETERODYNE 

The Crosley 
PLAYBOY 

8 TUBES 

W 

with 8 Tubes 
Complete 



All exquisitely designed all wood compact table model. I? 
incites high. Iiopdnu the new Crosley K-lube pudfpull IVn- 
lode output, variable Mu. Sirnerheienul.vnt chassis with latest 
type Crosley full flouting moving coll dynamic speakei. Two 
five-element Pentode ouipul tuhe> connected in pudi-pul) ; 
l«o variable Mn tube*: continuous (stnde*si variable static 
and i<m> control; llhiminuted hairline shadow dial vvlth 
vernier drive; combined volume control and on-off hwitcli; 
full floating moving roll dynamic .*|*aker. Priced amazingly 
low Also console models. The I'ltKKlllfl ut mi. The 
MKKIlY MAKKit at $75.00. the ANNOPNCKK at im 
the PLAYTIMK (Klcrtrle Clock Model > al $9A.nn Incorpo¬ 
rating the *ju m* t y i *e S I* PKK11KTK HO I > Y N K .-ha**is. <. un¬ 
hide with lubes. Never before such radio value*! 

Push-Pull Pentode Output 

SUPERHETERODYNE 

with METER TUNING and 
Automatic Volume Control 



The Crosley 
Tkxstkikk 

69 * 

Complete 
with 10 Tubes 


An unusually attractive and irovverful table model radio re¬ 
ceiver Incorporating the IP-tube pudi-pitll Pentode Output, 
variable Mu. SI 'PKIltlKTKIlODYNK cltas-D with M KTK It 
Tt NIN'tJ and Auditorium Slae Cm*ley full floating moving 
coil dynamic speaker. Slump vialmn vcoee* from panel 
with burl maple overlay. Top. side* ami pi !..<*! era of walnut 
firildi lllmcndon*: HU 1 -*" ill Kb. Id" wide. 1U" deep. 

Also sv magnlflieilt id x-legged ton- *aA Complete 

Mile model with same t>i»e chassis VIM nil with 

0t 1U Tubes 

(Western Prices Sliffhtly !Hither) 

Tiif Chosi.hy Radio Corporation 

Powkl Ckoslky, Jk., President 
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Learn Chemistry 

Dr. Sloane Will Teach 

You in Your Own Home 

Chemistry offers 
those who are am¬ 
bitious ami willing 
to apply them¬ 
selves conscien¬ 
tiously, the great¬ 
est opportunities 
of any vocation 
today. Industrial 
firms of all kinds 
pay tempting sal¬ 
aries to get the 
right men. Oppor¬ 
tunities abound on 
every hand. 

Now Is the Time 
to Study Chemistry 

Never before has the world seen such 
splendid opportunities for chemists as exist 
today. In factories. mills, laboratories, 
radio and electrical shops, industrial plants 
of all kinds, chemistry plays a vital part 
in the continuation and expansion of the 
business. No profession offers such oppor¬ 
tunities and the next ten years are going 
to show the greatest development in tins 
science that this country has even seen. 

You Can Learn at Home 

Our home stud* course, written by Dr. 
Sloane himself, is practical, logical and 
remarkably simple. It is illustrated by so 
many experiments that are performed right 
from the start that anyone, no matter how 
little education he may have, can thoroughly 
understand every lesson. Dr. Sloane will, 
in addition, give you any individual help 
you may need in your studies. 

Easy Monthly Payments 

You do not have to have even the whole 
price of the course to start. You can 
pay in small monthly amounts, earning 
the cost as you go along. The tuition is 
very low, and includes your lalwratory out¬ 
fit— there are no extras to buy with our 
course. 

Experimental Equipment 
Given to Every Student 

We give to every student without addi¬ 
tional charge his 'chemical equipment, in¬ 
cluding fifty pieces of laboratory apparatus 
and supplies and forty-two different chem¬ 
icals and re-agents. 

Tuition Price Reduced 

llcsides furnishing the student with his 
Experimental Equipment, we have l*ren 
able, through the big increase in our student 
l*xly. to reduce the cost of the course. Write 
today for full information and free book. 
“Opjiortiinities for Chemists.*’ 

Mail the Coupon NOW! 

CHEMICAL INSTITUTE 
OF NEW YORK, Inc. 

HOME EXTENSION DIVISION 
19 Park Place New York. N. Y. 


CHEMICAL INSTITUTE OF NEW YORK. 

Home Extension Division 
19 Park Place. New York, N. Y. 

I'leasc sen«! me at nnre. without any ol) 11 pal ion on 
my part, your free Hook “Op|»ortiinhles for Chemists.'* 
ami full particulars about the Experimental Equipment 
pi veil to every student. .Also please tell me about your 
plan of payment. 

NAME.. 

ADDRESS . 

CITY .. .. STATE. 

UC-132 



T. O’Conor Sloane 
A.B., A.M.. Ph.D.. 
LL-D. 


THE TELEPIANO 

(Continued from pa ye 40*2) 


each key circuit of the receiving piano is 
provided with a signal sustaining device 
which maintains the current in the key- 
actuating solenoid during one revolution of 
the commutator brush, the process being 
repeated as long as the broadcast artist 
tiotds any key or keys down; for loop nr 
for staccato notes. 

The broadcast artist can modulate am 
desired note at will by an additional mecha¬ 
nism. the details of which are not shown 
in the diagram for the sake of simplicity. 
Thus, for the first time in the mechanical 
piano field the music with slow crescendo, 
ete., effects is rendered exactly as played. 
This type of modulation requires an addi¬ 
tional set of contacts, shown in Fig. 1, and 
also in Fiji*. H adjacent to the arm of the 
inventor, Mr. Watson. 

The new invention will be marketed in 
several forms or models. An attachment 
will be sold to present owners of pianos, 
the keys of which are seldom dusted at pres¬ 
ent ami less often played. Then there will 
lie the complete Kadio Tclcpiano delivered 
intact. Probably the most popular form 
will be a compart, keyless instrument in a 



cabinet somewhat like the licit cr-chiss radio 
set of today, and such an instrument would 
he higlih desirable for those music-lovers 
who must conserve space, notwithstanding. 


PORTABLE SOUND RECORDERS 

{Continued from pa ye Li l ) 


To read the current in the other leg, it is 
onlv necessary to reverse the microphone 
plugs. 

The amplifier is cushioned from me¬ 
chanical shock by means of sponge rubber 
underneath and on the threaded steel rods. 

The carrying ease is of black imitation 
leather, 'l’he dimensions are !lxl‘2xl8 in., 
ami the total weight i:> about flO pounds. 

Turntable and Level Indicator Case 

The volume indicator panel is located in 
the turntable carrying ease ^o as to mini¬ 
mize the number of wires between the ampli¬ 
fier and the recorder. 

\ *250,000-ohm potentiometer, R1‘2, Fig. 2, 
is used for carving the input signal to the 
tube, thus controlling the swing of the 
indicating needle. This potentiometer is 
purpose!> located inside the case so that 
mice the setting is nmdc, there is no chance 
of accidentally changing it. A 50-olnn rheo¬ 
stat, U15. controls the filament voltage on 
the level indicator, while the plate voltage 
is controlled by a 10,000-ohm potentio¬ 
meter, KIT 

In this turntable case are located two 
ordinary plug receptacles connected in 
parallel. One of these connects to the main 
lighting circuit, while the other suplics A.C. 
to the amplifier. The output of the ampli¬ 
fier is connected to the cut ting-heat I by 
means of a cord and plugs, the latter being 
colored blue to differentiate them from the 
three microphone plugs which are red, green, 
and black. The color system is used to 
facilitate the making of the connections 
when speed in setting up is necessary. Phone 
receptacles are provided in the amplifier 
for monitoring purposes. 

The dimensions of this ease are fix 18 x 18 
in., and its total weight is about 25 pounds. 
It is made of the same material as the 
amplifier ease and one man can easily carry 


both of these cases. 

This about concludes the discussion of 
this money-making branch of recording, and 
the writer invites any correspondence per¬ 
taining to Instantaneous Recording. Write 
only on one side of the paper and enclose a 
self-mid rested stamped envelope. 

List of Parts 
( A m run eh ) 

One Jewell, 0-50 inn. milliannneter, Ml; 
One Tliordarson microphone 1 ransfonner, 
IT ; 

One Sn ngntno 1st stage A.K. transformer, 
T2; 

One Sangaino push-pull input transformer, 

l-L 

One Sangamo push-pull output transformer, 
IT: 

l’wn Klcctrad 20,0i)0-oluii resistors, K2, lt-5; 
fwo Klcctrad l.diMi-nhm resistors, K8. R<»: 
One Klectrnd To.iHMLohm resistor, K4: 

One Klcctrad 50,000-olnn resistor. K7: 

One Klcctrad. >4-meg. potentiometer, U8; 
One Klcctrad I0,<HMt-ohin potentiometer, l<f>; 
One voltage divider, RlO; 

One Aerovox 2-section condenser unit, 2 inf. 

and 200 v. (per section), Cl, C8: 

One Aerovox 2-seetion condenser unit, 2 inf. 

and TOO v. (per section). C2, C4: 

One \erovnx filter condenser block, 2, 4, 8 
i uf., respectively. C7, C8, C?l; 

Two Tliorda rson filter chokes, CHI, CH2: 
One Thordarson power transformer, PT1; 

(Turntable Case) 

One Klcctrad %-nieg. potentiometer. R12; 
Two Klcctrad 50-ohm resistors. Kit, KI5; 
One Akra-Olnn 10,000-obm resistor, Itlfi; 
One Klcctrad 10,000-oliin potentiometer, 
111 a 5 

One turntable and feed-screw, TT1. 

One Jewell, 0-5 tna. milliammeter, M2; 
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A BEGINNER’S 
SET ANALYZER 

(Continued from page 410) 

sister, mid adjust so that type *80 tube reads 
not quite full scale before button is pressed. 
Using a 15-mu. scale (as we did) the re¬ 
sistor was adjusted to make a good type 
’80 tube read about 13 mu. 

Four sets of leads are required as fol¬ 
lows: An A.C, 2-wire cable terminating in 
plugs at either end; a set of test leads, com¬ 
prising t.\so wires terminating in pings; a 
screen-grid test lead terminating in a screen- 
grid clip at one end and a panel plug at 
the other; and a standard 5-wire analyzer 
cable. 


List of Material 

One A.C. outlet socket; 

Three 5-hole tube sockets; 

Four 1-hole tube sockets; 

One meter (used 0-5 ma.; recommend 0-1 
ma.); 

One phone jack; 

Seven pin jacks; 

Two push buttons; 

Four D.IXS.T. push button switches; 

Two D.IMVr. jack switches (Sw, N*o. 1 and 
No. 2); 

One power transformer made out of old 
Freshman transformer; 

One rheostat 200—250 ohms 1U; 

One 400-ohm resistor H8; 

Two 10,000-olun resistors HI and K2; 

One 40,000-ohm resistor lt.’l; 

One GO,000-ohm resistor lti; 

One 2250-ohm resistor H5. 


PHOTOELECTRIC SORTING 

L ATEST on the list of accomplishments 
/ of the light-sensitive cell is its use in 
a machine for sorting tile cards. 

Accounting departments will find this 
“one-eyed robot*'* an effective assistant. The 
machine, designed by Dmighiss V Young 
of the WVstinglmuse Electric and Mfg. Co., 
was developed in response to a demand for 
a machine which would sort and file bill 
stubs at the rate of several thousand per 
day. 

Previous methods of sorting included the 
use of punch marks in locations coded for 
the particular routing to be obtained. The 
limitation of this method is the number 
of combinations possible, — only a few hun¬ 
dred. The new photoelectric method makes 
available, according to Mr. Young, over 
100,000,000 combinations, — on a card meas¬ 
uring only 1*4 x in. long (still leaving 
sufficient room for the name and address 
of the customer) \ 

In a few words, the photoelectric method 
of card sorting may be described as a sys¬ 
tem of selection through the operation of 
a number of relays actuated by the light 
reflected into a single photoelectric cell from 
a card carrying along one side of a surface 
a number of short, black lines. These are 
arranged as to frequency and relative spac¬ 
ing in accordance with the predetermined 
coding for a given routing of the file card. 

This opens a new field of installation and 
maintenance by the man who is familiar 
with photoelectric cells and their associated 
apparatus. 


MORE MONEY 

Jot (ffadicr Svtvtcjt/TTZjzoi 


Many service men could double their incomes 
if they knew how to go alxmt it. There arc 
tricks in all trades and radio 
service oilers tremendous possi¬ 
bilities. Often a hint from an 
old-timer will make hundreds 
of dollars for you. Here is a 
book which you can have for 
ihe asking—a book which every 
radio service man should read. 

It tells you how to make more 
money out of radio service. 

There are secrets which “old 
timers” have learned through 
years of experience. You can 
have the benefits of these. Yon 
don’t pay a penny—you don’t 
promise to pay any — -for this 
book will be sent to you with¬ 
out any obligation of any kind 
with our compliments if you 
will sign ami send in the 
coupon. It is part of our plan to help inde¬ 
pendent radio men profit by the exjiericucc 


of others in the industry and make a bigger 
income. 

Brim Full of 
Facts 

This l>ook was written by a man 
who has pi ohahly bad more ex¬ 
perience than any one else in 
the industry. It tells you in 
simple language the principles 
and practices which made him 
the outstanding figure in the 
radio world that he is today. 
These are a few of the sub¬ 
jects fully covered: Selling the 
public on radio service—Value 
of Personality — Newspaper ad¬ 
vertising—business literature— 
Types ot service letters—Elec- 
tric signs- -Making tubes busi¬ 
ness builders. 

This huik is for service men 
only ami will l>c sent FRKF. and fully postpaid 
upon receipt of the coupon completely filled in. 


Radio Service 
Men’s Guild 

The work nine helnK done 
hy the Radio Sen Ire Men's: 
Cut Id Is not for profit. 
It was undertaken b<VaU>o 
of the need for practical 
business training for radio 
j-eniee men. You can help 
hy sen line In sufU’estloris. 
Tin* offer made below is 
entirely without cost to 
you. There arp no dues— 
no payments of any kind. 
It is done for (lie “good 
o! the service. 



F RE E to Service Men 


RADIO SERVICE MEN’S GUILD 
1261 Fullerton Avenue 
Chicago, Illinois 

You may send me >ur lMK>k “Making Money 
Out of Radio Service” absolutely FREE and 
fully postpaid. (l’Ua«c answer these simple 
sjucstious) : 

W’liat radio training have you had?. 

No. of years in radio?.. 

Do you give radio all your time? . 

Have you a store ?. 

!>o you work for some one else, if so whom?- 

Name ... 

Address . 

City . 

State . 


SHORT-WAVE STUFF!! 


SHORT-WAVE WAVE- 
METER. Simple to Use. 

Makes stations easy to find, j 
llantfe. 15 <t» 250 Meters. 
Accurate. Shielded. Cali¬ 
bration Remains (’nisi ant. 
Cheeks Regenerative Re¬ 
ceivers, Coll ami Condenser 
Ranges, Transmitters. eU 
Complete Wavemefer. with 
Coils, Calibration Chart and 
Full Instructions List, fl 
Your Special Price. Post¬ 
paid, $8.95 Ham-Band 

Meter. Like above. V* of 
1 % accuracy. With Cali¬ 
brated Coll for any One 
Ham Rurnf. $« 95, Add 
$2.00 for each etlra Rand desired BUILD A 

SHORT WAVE AND TELEVISION SET Using a Set of 
our COMPLETE PLANS listed below: One-Tube Set 
(Also shows bon to use this set as A da pier, or su|*orhet 
Cornertcr). drtc . . $10 Two-Tube Set (Also shows 3- 

Tnbe Hookups). d5c Latest Fou^-Tu** Set with 

Pentode. 7 > . . One-Stage R. F. Amplifier, connect 

ahead of Any Short-Wave Set. the Two-Stage R.F. 

(TUNED) Mime as one-statfr but 2 tubes. 50e 
Adapter Plans, 35c . .10 Pages Plans for $S SIioti- 
W;i\e Tram miner. 85c. 411 tho Dope! EASY TO 

BUILD! TOTAL: $ 1 . 10 . All of Above Plans. $2 in Bills. 
First Three AI we. ?! Rill. 

DELFT RADIO 

524 Fairbanks Avc. Oakland, Calif, 


RADIO DEALERS 
RADIO SERVICEMEN 

NEW 

Radio Handbook 

CONTAINING: 

Technical In forma lion. 

V olume Control Guide. 

Transformer and Condenser Guide. 

Radio Replacement Tarts Catalog. 

Sent postpaid anywhere for only 

25 Cents 

Specials from our Catalog 

Atwater Kent 37 Block, with c hokes / 95 

Atwaier Kent 27 Transformer, ca. j ! 

Majestic Super ”11” Eliminator Block f .. .. 
Electrolytic 2 anode Condenser, ea. j 
Hard to Get Parts—We have them. 

Scud us your Repair work for estimate. ! 

Grant Radio Laboratories 

6519 South Halstcd Street, Chicago, 111. ! 
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Hot off the press! 

The NEW RADIO and TELEVISION 
DATA DIGEST and ANALYSIS 



Complete Specifications and Detailed 
Facts About All the New Lines . . . 

This condensed Radio and Television Di¬ 
gest contains all details as to \\ hat s New 
in Radio and Television for the season 
1W1-1932. Kverv radio dealer, whole¬ 
saler, manufacturer, mechanic, service 
man and radio fan will want one or more 
copies. 

It contains complete specifications on 
everything iti radio, such as prices, sizes, 
types (including midget and automobile 
radios), speakers, tubes, cabinet dimen¬ 
sions and the names and addresses 01 
radio set manufacturers together with 
their trade marks. In I act everything that 
is required to keep abreast of the rapid 
changes and developments in the industry. 

Every Radio Man Needs a L°P) 

Tt makes little or no difference which 
branch of the radio industry you are ac¬ 
tively engaged in or whether you are just 
a radio enthusiast, you will treasure your 
copy of this valuable book. It may he 
used as a buying guide or a selling guide, 
—as a service guide or as a trouble shoot¬ 
ing guide. As a matter of tact its uses 
are so universal that you will wonder 
how you ever got along without one when 
you have once put yours to use. 

The Only Book of Its Kind 

We know of no other source ot informa¬ 
tion that is so concise and valuable to the 
progressive radio man. It tells at a 
glance who makes radios with electric 
clocks. — who makes midget receivers and 
all there is to know about them—what 
receivers are featuring, automatic tuning.— 
what types of tubes the new models are 
using.—what television sets are on the 
market. In fact, nothing in radio need 
go unanswered from the moment you get 
vuiir copy of this marvelous hook. 


National Radio Trade Directory. Dept. O 
Fourth Ave. and 2)rd St., N, Y. Ciiy. 

Here's niv two dollars. Reserve a copy of your 
19.H-I9Uadi" and Television Data Migesi 
and Analysis for me ami let me have it as mkhi 
as i*o>sil»le. 

Xante ... 

Address . 

City . State . 

Business . 

Company .*. 

Position . 


MAGIC IN METERS 

(f 'untinMtrf from pa ye 407) 


internal resistance as compared to a !>.(’. 
instrument; consequently, care must he used 
in the .selection of the series resistor since 
its power rating must he taken into consid¬ 
eration. The resistor should have a power 
rating of at least twice the power eon sinned 
in order to insure constant accuracy over 
extended periods of time. 

The formula used to find the value of 
the series resistor, as shown in Fig. 1, is 
used for \.( . ns well as for !).(*. meters. 

A.T. meters may hr used to measure po¬ 
tential difference both in A.l\ and 1>.( . 
circuits. When A.( . meters are used in 
!>.(', eireuits, polarization of the magnetie 
parts of the instrument may cause erroneous 
results; therefore, two readings should he 
obtained, one with reversed polarity, and 
the average of these two readings used as 
tin* correct value. 

Power Rating of Multipliers 

In 1>.(\ miHiammcters having a range of 
0-1 Miilliampere. the power rating of the 
series resistor is low. Referring to l'ig. 8 
where it was found that the value* of ltni 
was Wfi.fiHO ohms or approximately 500,000 
ohms, it will 1 m* instructive to determine 
the energy dissipated in this multiplier: using 
the formula 

1* = T- R, we find 
P _ .01)01 M)1 X 500,000 
P — 0.5-watt. 

In this case, a stock resistor rated at one 
watt would prove satisfactory. 

The lower sensitivity of alternating cur¬ 
rent meters with their lower value's of in¬ 
ternal resistance places a greater current 
demand on the series resistor. The Jewell 
model **78'' 0-15 volts A.C- meter lias an 
internal resistance of about 750 ohms and 
a sensitivity of 50 ohms-per-volt. To mul¬ 
tiply this scale so a> to indicate 150 volts, 
the* scale reading must he increased 10 times. 
The value of the multiplier is 



ltni = 750 x 0 


Rm — 0,750 ohms. 

Since the total internal resistance of the 
meter is 750 ohms, and the maximum range 
is 15 volts, then 

15 

I — - = 0.02-nmpcrc 

750 

as the* current consumed by the meter. 

If the multiplying resistance is 0,750 ohms, 
and the current consumed for full scale 
deflection is 0.02-ampere, then the power 
dissipated 

P = DR 

p = .non l X 0750 = 2.7 watts. 

v 

This resistor should have a rating of 
about 5 watts, especially where the multi¬ 
plier is used in an enclosed ease with poor 
ventilation. In cases where a resistor is 
used, whether it he in series or shunt with 
a meter, care should he taken to keep the 


power dissipated through the resistor beloxo 
its nit erf value. 



A voltmeter of the < *l.on<)-i>/fm.«-/vr-;v/f*' type ; 
unit MA is a 0-1 hki. milliammeter. 

Condensers as Multipliers 

Capacitors as multipliers may only he 
used in alternating current circuits. The 
circuit of Fig. 11 shows the multiplying 
capacity C in series with the meter A; the 
resistance of tin* meter is indicated at Rv 
and the reactance of the condenser Xc. For 
00-evclc work, the inductive reactance of the 
meter may be ignored, the total impedance 
of the series circuit becoming 

Z = V Rv 2 + Xc 1 

Xc being the reactance of the condenser in 
ohms and is found from the formula 

1,000,000 

Xc = - 

0.28 xfxC 

One of the best ways to find the value of 
capacity required is to first obtain the mul¬ 
tiplying ratio. For instance, it is desired 
to increase the range of meter V, Fig. 11, 
having a voltage scale of 15 volts anti a 
resistance of 750 ohms, to 250 volts; the 
multiplying factor is 

250 

-= 10 . 0 . 

15 

Since the resistance of tin* meter is 750 
ohms, and the multiplier ratio is 10.0, then 
the reactance of the condenser must he 10.0 
x 750 or 12,450 olnns. 

The capacity of the condenser then is 

1 , 000,1 >00 1 , 000,000 

C — - — - = 0.2-inf. 

0.28 x f x Xc 070.8 x 12,450 

The total circuit impedance may be found 
from the formula 

Z = V 750 2 -I- 12.450 
Z = 12.479 OHMS 

To determine the multiplication ratio as a 
check for accuracy, 

7, 12,470 

- =- = 16 . 6 . 


Rv 


750 







































January, 1932 


RADIO-GRAFT 


435 


Tims we find our results check with our 
original calculations and, providing that the 
capacity of the condenser is as indicated 
on the label, satisfactory readings will he 
obtained as long as the frequency is not 
changed. 

Another version of a universal meter has 
been developed by the engineers of the 
Shallcross Mfg. Co., using the circuit shown 
in Fig. 12. This arrangement results in a 
meter which can he used hoLh in D.C. and 
A.C. circuits with voltage ranges of 5, 10, 
50, 250, 500 and 1,000 volts; and current 
ranges of I, 5, 25, 100 and 500 milliamperes. 

\U voltage scales have a sensitivity of 
1,000 nhmS'pcr-voIt, and the current scales 
operate on a live-volt drop. 

A Single pair of binding posts is pro¬ 
vided, and the various current and voltage 
ranges are controlled by the switches. The 
change from A.C. to DC. measurements is 
made by the switch A.C.-D.C, The change 
from current to voltage measurements is 
made by the switch “M \.” or the voltage 
selector switch “W* 

If the switches are not properly set, a 
cautionary defleet ion of the needle will he 
noted, or else the fuse will blow. Otherwise, 
the safety key may be pressed and the meas¬ 
urement obtained. The danger of destroying 
a meter l»v failure to reset switches when 
changing from one application to another 
is minimized in this circuit by the cautionary 
deflection, the fuse, and the safety key. 

REFERENCE TABLE 

For the convenience of Service Men, the 
following information concerning the re¬ 
sistors associated with various types of 
commercial meters is given. 

The first value given is the range for a 
particular type of meter; the second is the 
value of the internal, or external (indicated 
by *), associated resistor for the stated 
range. 



This illustrates the use of condensers as .f.C. 
meters multipliers Resistors Rv and Xc arc 
merely symbolic of V and C, respectively. 

Jewell Model 88 D.C. Milliammeter 

Scale Range, 0-1 nia., resistance value 
(approx.) 30 ohms: 0-1.5 nia.. 30 olnus; 
0-2 nia., 25 ohms; 0-3 ina., 20 ohms; 0-5 ma., 
12 ohms; 0-10 nia.. 7 oluns; 0-15 nia., 5 olnus; 
0-25 inn., 8 olnus; 0-50 nia.. 1.5 oluns; 0-75 
nia., 1 ohm; 0-100 inn., .75-ohm; 0-150 nia., 
.5-ohm; 0-200 inn., .37-ohm; 0-250 nia., .3- 
ohm; 0-300 nisi., .25-ohm; 0-500 mn., .15-ohm. 
Jewell Model 78 A.C. Milliammeter 
Scale Range 0-25 ina., resistance value 
(approx.) 250 ohms; 0-50 ma., 120 ohms; 
0-75 ma., 35 ohms; 0-100 ma., 15 oluns; 0-150 
ma., 0 ohms; 0-200 ma., 3 ohms; 0-:tf>0 ma., 
1.5 ohms; 500 ma., .7-ohm. 

Jewell Model 78 A.C. Ammeter 
Scale Range 0-1 amp., resistance value 
(approx.) .2-ohni; 0-1.5 amps., .15-olun; 0-2 
amps., .00-ohm; 0-2.5 amps., .05-ohm; 0-3 


amps., .022-ohm; 0-5 amps., .007-ohm; 0-10 
amps., .001-ohm; 0-15 amps., .002-olmi; 0-20 
amps., .001-ohm; 0-30 amps., .001-ohm; 0-10 
amps., .001-ohm. 

Jewell Model 78 A.C. Voltmeter 
Scale Range 0-1.5 volts, resistance value 
(approx.) 10.5 ohms; 0-3 volts. 21 oluns; 
0-5 volts, 50 ohms; 0-10 volts, 100 ohms; 
0-15 volts, 750 olnus; 0-20 volts. 1,000 oluns; 
0-25 volts, 1,250 ohms; 0-30 volts, 1,500 
oluns; 0-50 volts, t.OOO ohms: 0-75 volts, 
0,000 ohms; 0-100 volts, 8,000 oluns; 0-150 
volts, 15,000 oluns; 0-300 volts, 30,000 ohms; 
0-500 volts, 50,000 ohms; 0-750 volts, 75,000 
olnus; 0-1,000* volts, 100,000 ohms. (* Ex¬ 
ternal resistors.) 

Jewell Mode! 78 A.C. Voltmeter 
(double range) 

Scale Range 0-3 volts, resistance value 
(approx.) 48 ohms; 0-15 volts, 240 oluns. 

Jewell Model 88 D.C, Voltmeter 
Seale Range 0-3 volts, resistance value 
(approx.) 300 ohms; 0-5 volts, 500 ohms; 
0-8 volts, 800 ohms; 0-10 volts, 1,000 olnus: 
0-15 volts, 1,500 oluns; 0-20 volts, 2,000 ohms; 
0-25 volts, 2,500 ohms; 0-.30 volts, 3,000 
ohms; 0-50 volts, 5,000 ohms; 0-75 volts, 
7,500 ohms; 0-100 volts, 10,000 ohms; 0-150 
volts, 15,000 ohms; 0-300 volts, 30,000 ohms; 
0-500 volts, 50,000 ohms; 0-750 volts. 750 ,000 
ohms; 0-1.000 volts, 100,000 ohms; 0-1,500 
volts, 150,000 oluns. 

Weston Model 301 Milliammeter 
Scale Range 0-1 ma., resistance value 
(approx.) 27 ohms: 0-1.5 ma., 18 ohms: 0-2 
ma., 18 ohms; 0-5 ma., 12 ohms; 0-10 ma., 
8.5 ohms; 0-15 ma., 3.2 ohms; 0-20 ma., 1.5 
ohms; 0-25 ma., 1.2 ohms; 0-30 ma., 1.2 
ohms; 0-50 nia., 2 olnus; 0-100 ina., 1 ohm; 
0-150 nia., .0(>-ohm; 0-200 ma.. .5-ohm; 0-300 
nm., .33-ohm; 0-500 mn., .2-ohm: 0-800 ma., 
.12-ohm. 

Weston Models 476 and 528 A.C. 
Milliammeters 

Scale Range 0-15 nm. t resistance value 
(approx.) 200 ohms; 0-25 ma., 520 ohms; 
0-50 ma., 120 oluns; 0-100 ma., 21 oluns; 
0-250 ma., 1 ohms; 0-500 ma., 1.1 ohms. 
Weston Model 506 D.C. Milliammeter 
Scale Range 0-1.5 ma., resistance value 
(approx.) 18 ohms; 0-5 ma., 8.5 oluns; 0-10 
ma., 3.2 oluns; 0-15 run., 1.5 ohms; 0-25 ma., 
2 ohms; 0-50 ma., 1 ohm; 0-100 ma., .5-ohm; 
0-200 ma., .25-ohm; 0-300 ma., .lfi-oiuii; 0-500 
ma., .I-olmr. 

Weston Models 476 and 517 A.C. Ammeters 
Seale Range 0-1 amps., resistance value 
(approx.) 203-ohm; 0-2 amps., .05-ohm; 0-3 
amps., .021—ohm; 0-5 amps., .01-ohm; 0-10 
amps., .0058-ohm; 0-20 amps., .00162-olun; 
0-30 amps., .0007-ohm: 0-50 amps., .00057- 
ohm. 

Weston Models 517 and 476 A.C. Voltmeters 
Scale Range 0-1.5 volts, resistance value 
(approx.) 3 ohms; 0-2 volts, 4 ohms; 0-3 
volts. 6 ohms: 0-5 volts, 10 ohms; 0-10 volts, 
H ohms; 0-15 volts, 14 olmis; 0-25 volts, 
26 oluns; 0-50 volts, 52 ohms; 0-150 volts, 
105 ohms; 0-250 \olts, 166 oluns; 150/8/4 
volts, 67/10/10 ohms (only in Model 476). 

The Weston Model 301 D.C. Voltmeter 
is manufnetured with two types of move¬ 
ments, one having a sensitivity of 62 olims- 
per-volt, and the second, of 1,000 oluns- 
per-volt. 

I he Weston Model 301 D.C. Ammeters 
operate on a voltage drop of 50 millivolts 
up to 50 amperes range. 




No. 550 


OSCILLATOR 


| 


(Licensed by A. T. & T. Co.) 



Net to 
dealer 
$30 list 



Net to 
dealer w ith 
output meter 


If not at your Jobbers , we will ship 
direct when remittance accompanies 
order , 


A sturdy modulated instrument care- 
full} made. Completely shielded with 
separate battery comjxirtment. Fur¬ 
nished with 2 2]/ 2 -x. and 3-v. batteries. 
Also one *30 tube. Direct reading 
broadcast band ( 550-1 500-k .c.) and 
intermediate band (120-185 k.c.). 

Sharp 2d and 3d harmonics tor 260- 
475 k.c. Operating instructions at¬ 
tached in case cover with shielded wire 
leads. Wry compact. In leatherette 
case, 6xllj4x5j4 hi. Weighs but 
8 pounds. Built to high standards. 

Every serviceman should have the Xo. 
550 oscillator to align r.t. gang con¬ 
densers, locate defective r.f. trans¬ 
formers, adjust i.f. transformers, check 
oscillator stage and determine sensi- 
iivit\ of a receiver. A necessary in¬ 
strument. Get yours today. Write for 
catalog of servicing instruments. 

Readrite Meter Works 

Established 1904 


17 College Ave., Bluffton, Ohio 
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R A D l O - C R A F T 


January, 1932 



GREATEST MAGAZINE IN 
TELEVISION 



'TIMELY developments in radio's latest wonder. 

*■ l'cle vision, are published in every i$-uc of TEt.l. 

\ IStOX NEWS—Mr. Hugo r.erndi;ick s latest ma¬ 
gazine. Rapid advancement in tlii- .irt i- 1«* 

coming a repetition of the ratlin cycle of year* ago. 
Daily hroailcn-t- are becoming inure mimenm* si nil | 
experimenter-, are following in quirk order in build¬ 
ing television >et< for experimental imrpuM-.. I'nrc- j 
sight of its development can be seen 1»> the pioneer's 
id radio they arc equipping thenr-ehe- now with 
television experience. 1 

Tlu* articles pulili'heil in TKl.h\ IStilX NEWS 
an- of primary importance lo experimenter** -thej 
an- simple in construction, understandable and re¬ 
plete with diagrams, photographs and illustrations. 


Interesting Articles in the Current Issue 

'I In "Future of Television. 

I'.uild \ our Own Cathode Ray Tube Scanner. 

joint I.ngir Tlaird speaks 111- Mirul. # 

A Priz*-*NN inning Television Ueceiver—How to 
r.uild It 

\ 1 irtim Scanner How it W ork<. 

\ l ii-st Class Television Amplifier With All ( on- 
struetiou Details. 

Con-tmeting a 5 Meter Receiver for the Aew 
l *ltra*>liort Wave Stations. 

An Experimental Kerr Cell. 

SPECIAL OFFER COUPON 


TI I.HVf s 1 < iN* X E WS RC-U2 

pS Park 1‘l.ice. New York, N. Y. 

T enclose herewith my remittance of $1.2.-». (Can¬ 
ada and foreign SlA'H check mo it v, *■*•!• r pre¬ 
ferred. for which von are to enter m> subscription 

t,. TELEVISION NEW'S f«»r **i*e Year. aUn -end 
me the la-t two i—ne« grati-. 1 \ undef-tand that the 
regular subscription rate U 51. VJ v 'vVu'l; 

be void after Dc*ceni?*'r 31. I 1 EE\ 1>H>N NIA'S 
i* published every other month. 


NAME ... 
ADORE?? 
CITY. 


OPERATING NOTES 

SERVICING RADIOLAS 

(Cout hutmf frtnu pop*' loj») 

After an examination, 1 attributed the 
trouble to the halaneinjr of the three timed 
stages. Ry elianging the hahmeiiitr .screws 
I found that if 1 set the dial on some .st.i- 
tiuii sueli as lxDKA, 1 eould brinjr in the 
station with good volume Imt eould not re¬ 
ceive any other station with any volume. 
'File detoetor stage sermrd to he the of¬ 
fending one. As long as 1 set the dial on 
some weak station and then turned the 
halnneinjr screw of the detector sta/rc I eould 
/ret the station perfectly. The screw had 
to he turned until it was very ti-rld. After 
many trials and failures, 1 loosened the 
screws holding the stator plates and moved 
the whole section of stator plates slightly 
to one side. When the balancing screw 
was loosened and adjusted on some station 
T found that all of tny troubles were over, 
for the set worked perfectly from one end 
of the dial to the other. 

On this same model, if the station comes 
in better when the shield can is lifted 
slight)} from its socket, it is a pretty sure 
sifrn that the set is out of balance. The 
hahittcitifr screws are located in the front 
of tlu* chassis. 


STATIC REDUCTION 

(font hut ml from pope 105) 

List of Parts 

Four broadcast coils, LI, 1.2, 1.3, T.t; 

Four variable condensers (to match the 
above coils). Cl, C2. C3, Cl; 

One trimmer condenser. CIA; 

Two hand-selector coupling 1 condensers, 
.ounl-nif., (*5, (*(»; 

One grid coupling* condenser* .iMin.Vmf., CT; 
One antenna insnlatinfr condenser, .no^-mf., 
('ft; 

One frround insulatiiiff condenser, .Oiej-mf., 

('<»; 

One output eonplirifr eondenser, .OOO.Vmf., 

CIO; 

One by-pass condenser, .002-mf., (Tl; 

One regeneration control resistor, 0 to */.. 
mejr., R1; 

One sensitivity control, jrritl-lcuk 0 to 2 

meffs., H2; 

Three 85 nth. R.F. chokes, UFCl, RFC2, 
1UC3; 

'I*wo t\pe ’2t tubes; 

Two l*Y-Lpe sockets; 

Hv connectm«r in series with condenser 03, 
at X, an X-L Variodcnscr, with a raiifre of 
O-.oni-mf., more satisfactory tracking may 
1»e obtained in ^ranged tnniiijr control. 

Radio frnpiency transformers T.t, 1.2, T.3, 
T.L are standard ‘•antenna'* coils; only two 
primaries are used, PI and IH, as indicated. 
Tube VI is the regeneration tube, and tube 
Y2 is the signal freipieney amplifier. 


The* radio imlusti-v iimiiiiis tho I >ss 
of one of its most kind)} otlieial-. 
Mr. I’raneis R. Klile. who was killed 
in an airplane crash November 5th. 
He was president of tlu* International 
Resistance Co. 
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RADIO SET 
ANALYZERS 

AND 

How to UseThem 

with full inttmctlorif irvd &«criptiofl« el 
«tl tub* chtekci, oic<IUlOf>J*tc. 

by L. V«* Jcr M«1 

I llgm Iftiwclo* 


Price 50c 

-p, tiT'llSMEO QV J 

- 


[cfers^fflisiswi.! 



50c 


The 

Copy 


H KUK n the latest 
book. and one of 
the nm-t Impor¬ 
tant which vv<* have ever t—unL It ini', it l<*ng-recognized 

want for there Is not a Service Man or a radiotrician who 
Iia.' lint mi immediate u-i- fur this wi-lrorile book. 

It n tin* llr-t honk (fiat explain.- COMPl.KTKl.Y the 
operation of anal> Inin- i hii-kefi*. o«w*illat»»rH. etc. from 
a l borough 1} hrai-riral -t afni|M»jni. Tho hook D I mem Ini 
for Service Men of all rl»"C'. whether junior grade tu 
ex|**rt, Kveryuite will Hud a trcmi-niloin ainourit of live 
'■meat" in It*, pag-.-s Nothing ha.> been left to jour o«n 
fngcnilitj : every tiling D romp Id c. 

The coin 1*1 Its: 

ClfAPTKU 1: Iiilroilmth»n; 

Tho Problems of the Sen in* Man 
fleneral H**M-ri|>th>u ol Modern R*-i elver. 

Tin* Need for a Kudin Set Viial) /.»-f 
What to K\|n-it iruin an Atiabxer 

eif.\rri:n 2 Tin* Anaivzer: 

Tho Fundmni-nial Hi-iulri mont« of an Anaivzer 

The Swltche-. or l*u«h Ituttons 

Tlu* Ammeter 

MultIscalc Amnielrrs 

The Shunt and It' I'all hr.it ion 

The U.e. Vohhii-tcr 

The Multi M ale 1 >.► Voltniclor 

Tiie Multl|>lli*r and its Calibration 

The A • Vnit met i-r 

Tho Design ot a Sini|il«- Alia it/.cr 

Clf \PTKIl Tronhl*. Shooting oitli the Analyzer; 
(‘lil—itli-Htion of Trollhle 

f f * External hi the rei-ehor 
<2 1 In the reeel ter iminer 
(at Mc<lianical tri>uhlc< 
tin Ktei t rl-'.it tnulile- 
|n-l.til(-d Analj'i' nl Hint). ..I Tiinihle-— 

(I I Tniio Te'ilng 
(2> lax alizing Ironlile 

i a i Ity pjt't ovfiorleui c 
fit * lt> ai i lit I ti*'t oi i in nil 
(Si Inierpret ai ion nt auah /••! leading' 

(t) Tuiie cluirt' fu-c ot» 

I a I Cirrtiit diagram' (ii'c of > 

(til Te-ting tin l*o«.*r nidi 

(Ti The ti m' or the anal>/er ii( te'ilng imlhhhul unll* 
Additional Feat hi > - and l '«• of the Analyzer 
(1) A< a Hinduhited III 1 ’ ii'i-illaioi* 

(2i A' a meat)' ot lining ii|> It. I * -iml l.K. amidiller' 

(:t| Ai an output meter 
Care and Malnien ime *.t Au.il\/ej' 

Cimclusinn and Uriel Summa'j 

tTlAPTKIt I 

Detailed lie', rlj.i ion ■. i>lioiogi,i|ih'. and i in nit diagrams nf 
com inert i at -el an tlj/er-. 

This book is sold at a ridiculously low price, because it 
it our aim la put this valuable work in the hands of 100.000 
Service Men and Radiotricians before the end of this year. 

Published h.t ItADIO-CH\KT magazine, il lia- included 
in ir ail worth-while irilornmiImi available in the radio 
't-rvhliig |irnf«*"l in; and for that reason the price of (lie 
li.iok i> ketit at a very nominjil tignr.-. 

We kn* w lli.d. If >nii ai. at all liiitwi-'ted in radio 
serviie work. >o*i will send at oture for this valuable book. 


_ If— 1 H2JL L—1?———. _ 

I GERNSBACK PUBLICATIONS. Inc.. lie-132 1 

j 90*98 Park Place. New York. N. Y. 

I I erii lii'C her. vv Itii llftj f.’ilrl rents, for which | 

• m ml me a mt-v of \otir binik "Radio Set 
| Anai.vxeis :u,d llmv to Use Them." I 

I I 

Name . | 

I i 

Address .. 

I I 
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PUSH-PUSH AMPLIFICATION 

(Continued from pope 415) 


ploys the push-pull conned ion, as shown in 
Fig, H. The operation of the circuit ditiers 
widely; however, from that of the push-pull 
circuit ns the tubes are biased to cut-otV of 
plate current and operate as iv Class "IV* 
amplifier. 

The mode of operation is such, then, that 
each t u!h' hears the burden of the power 
transfer during a single half of the signal 
cycle. During the first half of the cycle, 
the upper tube is being driven in the posi¬ 
tive sense while the lower tube is entirely 
inoperative. During the next half-cycle, the 
lower tube is being driven in the positive 
direction while the plate current of the 
upper tulie remains in a quiescent state. 
The result is an amplifier stage in which a 
given pair of tubes may be called upon to 
give an undistorted power output of from 
live to ten times that obtainable with the 
same pair of tubes in Class “A” operation 
with the same plate voltage! 

The only changes demanded of the circuit 
are as follows: that the input transformer 
he of low ratio, since the grid winding must 
be of low effective impedance tin ring the 
time that the individual tube is driven posi¬ 
tive in oider that the grid current Mowing 
will not disturb the constants of the cir¬ 
cuit ; that the input grid swing nr signal 
amplitude be several times that required 
for normal operation; that the output trans¬ 
former be capable of handling the heavy 
D.C. pulsations resulting: that the power 
supply tie capable of a high degree of regu¬ 
lation or constancy of voltage under vary¬ 
ing loads; and that the grid bias be obtained 
in such a manner that it be not dependent 
tor its value upon the plate current flowing 
through the tubes. 

All these qualifications may tie readily 
had with the equipment and apparatus 
available on the open market. 

The necessary regulation may be obtained 
l\' the use of filter circuits of sufficient 
capacity, or through the use of the D.C. 
power lines for plate supply. The arrange¬ 
ment has a marked advantage for D.C. use, 
where the maximum potential available often 
does not exceed 1<><) volts. For public ad¬ 
dress or theater amplifiers, the regular 220- 
volt supply (as obtainable from D.C. power 


circuits) is ideal, the resulting power being 
far in excess of that obtainable with A.C. 
supply and a given pair of tubes. 

Operation of Push-Push Circuits 

In Fig. 4 are illustrated the character¬ 
istics of the two power tubes in “push-push* 
arrangement. The signal input is shown, as 
is the resulting output wave form. The 
slight distortion resulting from the fact 
that the amplitude of the input is such as 
to swing the alternate grids positive during 
a portion of each half-cycle, does not ex¬ 
ceed the 5% decimal permissible. 

The curves given are for type MO tubes 
with the load in each plate circuit equivalent 
to 2000 olmis. For practical purposes, an 
output transformer devised for use with a 
pair of \ r >0*s should serve. It will be noted 
that a dotted line has been drawn in through 
the linear portions of the two character¬ 
istics; the point at which this line cuts the 
base line gives tlie optimum biasing potential, 
and the point at which the characteristic 
deviates markedly from the linear shows the 
maximum allowable grid swing. In this 
ease, the grid bias will lie seen to be —00 i 
volts, and the maximum allowable grid swing 
about 120 volts (peak). 'Phis grid swing 
demand for power output up to the maxi¬ 
mum limit makes it necessary that we em¬ 
ploy a path-pull stage employing a pair of 
"27*s (operated at their full plate voltage) 
prior to the push-puah stage. 

The power output from the system is 
given direct I v from the formula: 

i; = ip 2 Kp 

where Ip max. is the maximum plate cur¬ 
rent obtained during the positive peak of 
each half-cycle (in this case about 170 ma.), 
and Kp is the load resistance (2000 ohms). 
Thus in this instance of push-push operation 
there is obtained a power output of 2!> watts, 
which may be compared with the power 
output obtainable with two MO’s in the more 
standard push-pull connection, with the same 
plate voltage,—or about 5 watts! 

110 Volts, D.C., as “B” 

Similar multiplications of the output 
power available from a pair of standard 



Fi*. 5 

Schematic circuit of a compete “push-push'” audio amplifier re/nr/i max be incorporated or <oi V 
radio set operating ou 110 volts D C . Of course , the primary of transformer T1 must be designed 
to match the output circuit of the tube feeding the single M2.1. 


YOU GET 
THERE! 



with RCA INSTITUTES 
radio training 


N O matter what you want to learn in 
practical radio . . . whether you de¬ 
sire elementary or advanced knowledge 
. . . RCA Institutes is fully prepared to 
$ive you the training. 


RCA Institutes . . , America’s oldest 
radio training school, founded 22 years ago 
... is associated with the largest, most 
complete research laboratory in radio. 

Large variet> of courses. Enter the one 
fitted to your needs. Modern equipment. 
Instructors with practical experience. Four 
resident schools—Ne* York, Chicago, Bos¬ 
ton, Philadelphia. Enroll any time. Courses 
start every six weeks. Free university schol¬ 
arships offered. A|so extension courses for 
Dome study. Free resident school scholar¬ 
ships for outstanding graduates. Tuitions 
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S. Gernslmck’s 
Radio 

Encyclopedia 

Second Edition Contents 
Entirely New 



2,201 Radio Definitions 
1,253 Technical Illustrations 
34 Tables and Charts 
24 Pages of Appendix 
Size of Book: 

9 in. wide by 12 in, high 

352 PAGES 

Weight, 3 lbs. 

Red Morocco-Kerato! Flexible 
Binding 

Printed on strong ledger paper 
Loose-Leaf Arrangement 


T HIS book Is ttie New 1931 Edition of the 
Famous First Radio Encyclopedia by s. 

Geriishufk, Hie firU l»ook of it> kind eior 
published in .America. . 

The new Second Kiiltloii— ju<i off the press—Is 
fully revised, rewritten. ami enlarged. ll U the 
absolutely tip-Mi-ihe-minule new motlel of the pio¬ 
neer First Radio Kncyc loped la. which became On* 
stand-bv of all radio men In every pan of the 
world. Over 39.IW0 copies of tho llist edition were 
sold. 

What the New Second Edition Radio 
Encyclopedia (lives 4 ou 

It elves you an explanation ol every word ti>ed in 
radio. These explanations-or. rather definitions 
—are not brief outline Information like tho.-e or 
an ordinary dictlonnry. hut they give in fu|le>t ile- 
iall. and at eondderable length, the meaning and 
apitllcallon uf every word, phrase, general and spe¬ 
cial lerm u>etl In the .science of radio. The •''. sl > ' , ’ 
written in plain, everyday hngllsh, easily undtr- 

>tood b> anyone. .. 

practically every definition In the hook is lltu-- 
t rat ed by drawings, photographs, diagrams, or 

i harts. All M»u need to do I* to took up as you 
would In a dictionary, the word or phrase about 
w hich you are seeking Informal Ion. Furthermore, 
each page U ke>-Indexed, for greater com enlenre 
and siteed in locating an> ilcflnillnn A1 the Sub¬ 
ject-Matter Is Arranged in Alphabetical Order. 

Thi- greatly enlarged Second Kill!Inn Radio r-n* 
cyclopedia Is an absolute nece-lty to.^eO'^ne In¬ 
terested In Ruilio. It answer- all radio d 
Increases >our knowledge and save- y>ur time ji 
covers every known nullo problem, and is a gnt 1 
mine of practical informal Ion for every radio man. 


Mail Coupon Today! 


UC-132 


I 


| S. GERNSBACK CORPORATION 
| 98 Park Place. New York, N. Y. . 

Send me one copy of the new Second Kjjl* I 
| tion S. Hernsbiiek Radio Kncydopedla. I en- 
close herewith *3.98. check or money order lire- 
I re rred. {Foreign and Canada. add 3 jc | 

I for postage. > .Money refuntled 111 full if not . 
j satisfactory. j 


| Name 
I Addre« 


vacuum tubes operated at low voltages are 
available for service from the I).(\ supply— 
lor example, from batteries, using the new 
“two-volt'* tubes, etc. (Barton gives the rat¬ 
ings for the type ’-JO tube as a ('lass “B** 
amplifier.) The *30 is the general purpose 
tulu—not the power output tube—of the 
battery-operated line, and its use offers a 
simplification in filament circuit design over 
the* design methods necessary with the *31, 
which has a filament current of 130 inn. (as 
compared with t»0 inilliatupcres for the *30). 
'The simplification is most apparent where 
the tube is used in series-conneeted filament 
circuits, hut also involves a saving of .11-0- 
amperc where parallel-wired filaments are 
used—as with the air-cell battery. The 
normal output of a *30 is 1(> milliwatts, while 
with two such tubes in “push-push** an 
output of 1 watt is obtained—at a plate 
voltage of 157.*5, and a negative bias of 

—10 VOltS. 

The writer's original amplifier, priiff to 
the publication of the Barton article, em¬ 
ployed two M5*s with a plate voltage of 
100—as obtained from the !).('. power cir¬ 
cuit. The grids were biased close to this 
cut-off of plate current. 

The high current drain necessary for the 
operation of these tubes resulted in a tre¬ 
mendous light hill, nearly 200 watts being 
drawn from the supply circuit, 'flu* out¬ 
put transformers tin the market were not of 
low enough impedance for the optimum con¬ 
ditions, hut the power output obtained was 
fnilv equal to that with the same tubes at 
their maximum rating- The grids were 
swung directly from a screen-grid detector 
employing a *2k tube with a i/j-meg. leak 
and a .000l-iuf. grid condenser. Recently 
the system has been changed over to a pair 
of M2*s, operating: from the full 220 volts. 

Tt was found, upon investigating the fact 
that a blown fuse sent the full *2*20 volts 
through half of the apartment, that the 220- 
volt line came right up into the kitchen in¬ 
stead of being split in the basement of the 
house. The receiver now draws a load of 
50 watts with the filaments in series and 
puts a maximum undistorted power of about 
four watts into a dynamic reproducer work¬ 
ing directly from a screen-grid detector into 
the power tube grids. This involves a maxi¬ 
mum peak grid swing of 10 volts on the 
power tube urids. 

Despite the change to the smaller tubes, 
the power output obtained is still equivalent 
to that obtainable from a pair of *t5's work¬ 
ing under optimum voltage conditions'—but 
tbe power drain is only about an eighth 
that which would he required were the *15 
filauients used and fed from the power line. 

The circuit arrangement is shown here. 
Fig. 5, as ada]tted from the present receiver, 
hut with provision made only for its opera¬ 
tion as a phonograph or public address am¬ 
plifier from the 220-volt lines. In almost 
all !).('. locations the 220-volt supply is 
available; either immediately at hand, or 
so close that it requires no great effort to 
tii* in to it. The simplification of the am¬ 
plifier as shown, over a job employing *WTs, 
is rather obvious—the business of dropping 
the filament voltage along a resistance is 
of considerable difficulty when working with 
currents of the magnitude involved when the 
’45 is employed; and it is not likely that 
any job will he encountered where a greater 


power output than is available from the unit 
shown in the figure will be demanded. 

it must be repeated so that it will surely* 
“sink in,'* that the output from the twe *12's 
connected in “push-push" as shown in the 
diagram, is the equivalent of that of a pair 
of *15's operated in push-pull at tin* maxi¬ 
mum allowable plate voltage. If necessary, 
the job shown can he made battery-operated 
with no sacrifice in power output although 
it will he necessary to cart around a small 
six-volt storage battery and a block of 
five 45-volt heavy-duty *‘B" batteries. 

For the guidance of constructors, the 
following list of material used in the writer's 
amplifier is given: 



Fi*. I 

.'/£>«»: e. Crnph of push-pull operation. 

Fig. 2 

Below. Push-push represented by (traph. 

List of Parts 

One volume control potentiometer, ^-meg., 

Rl; 

One bias resistor, 28 oluus, 2 watts, R2; 

() 11 <* bias resistin', 030 olmis 10 watts, R3; 
One filter resistor, 5,000 ohms, 2 watts, Rl: 
One Vmertran input transformer. Type 100- 

Tls 

One A inert ran push-pull input transformer, 
Type 151, T2; 

One \iiiertran push-pull output transformer. 
Type 113, T3; 

One Amertran coupling impedance. Type 
103, Ll; 

One Amertran filter choke. Type 557-A, L2; 
Two by-pass condensers, 2 nif. (each), 200 
V., Cl, ( 2; 

One eoiipling condenser, * 1 ,-mf., 200 Y„ ('3; 
One elect roly tie filter condenser, 32 nit'., (*l. 

Two 50-watt tubes with 1000 volts on the 
plates can he railed upon to deliver about 
200 watts of undistorted audio power out¬ 
put; or a pair of Mo's (as indicated in the 
curves) can he operated from one of tin* 
mercury vapor *HO's at a plate voltage of 
500 to give the same output power usually 
necessitating a pair of 50-watt tubes with 
a plate voltage of 1500. 

The next radio season will in ail proba¬ 
bility see the use of this power output sys¬ 
tem in many radio receivers. The writer 
already knows of several manufacturers 
contemplating the use of the arrangement 
in commercial receivers for direct current 
operation. 
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THE BOOSTER STAGE 

(Continual from page 416) 

of “B,” and, by fine adjustment of C2, the 
oscillator and detector circuits can he made 
to track almost exactly. 

The first I.F. coil 1,1 is an ordinary broad¬ 
cast coil, either .00035-nif, or .D005-mf. type, 
tuned hy C40. The regular primary is 
removed and rej>laced with U) turns of Nb>. 
3(» D.S.C. wire. If this coil is homemade, 
wind 10 to 40 extra turns on the secondary 
ami use less of the tuning condenser; this 
jrives slightly better selectivity and signal 
strength. 

In arranging the parts, the detector tube 
should be at one end of the sub-panel, and 
the oscillator tube and coil at the other end, 
with the first intermediate tube and coil in 
tin* middle. The arrangement of the other 
components is not critical. The writer used 
a double-drum dial, which gave very smooth 
control of these selective circuits, although 
any ecpiivalent dial or dials may be used. 

The A.C. power supply unit used was 
salvaged from an old receiver; any pack 
delivering 2% volts for the filaments and 
45, 90, and 180 volts of “B” may be used, 
or a 2*4-voIt filament transformer and a 
standard “IP eliminator. In the writer’s 
park, it was necessary to add a 4-inf. con¬ 
denser between the *80 and the first filter 
choke to eliminate A.C. hum. 

Results Obtained 

A number of short-wave stations have 
been picked up on this booster. Presumable, 
the high frequency transmission was hetero¬ 
dyned by a harmonic of the oscillator's 
fundamental frequency. Station W2XAL 
has been received in California with very 
good volume. In the broadcast band, sta¬ 
tions have been received on every one of 



B-f 90 V 


OSCILLATOR. COU. (L2) 


Fig. 2 

Oscillator details. All coils arc wound in the 
same direction . 

the 96 channels, as well as a handful of 
Mexican stations in lietween the I’nited 
States channels. 

The writer uses a Model 91 Majestic 
receiver, hut has operated the Ixmstcr satis¬ 
factorily on a number of others. 

When the Imoster is connected, turn the 
broadcast dial to about 5M> kc. (just above 
the broadcast band), then turn the first l.F. 
condenser all the way in, and then hack 
about one turn. 

Tune in a local station and adjust con¬ 
denser C4 for greatest volume, then find 
a weak station and make an exact adjust- 



pEWER resistors required in stock—and fewer sizes in the sendee 
** man’s kit. That’s the happy situation when you use TRUVOLTS. 
And see how easily repairs are made with TRUVOLTS—and the 
valuable time you save yourself and your customers. 


✓ 


✓ 


The exclusive TRUYOLT Adjustable Clips may be added, s * ^ 

removed or set any point for exact voltage values. S .^° *9* 

^ S 

Patented, open-air winding keeps TRUVOLTS cool. 

All standard sizes. 


' v*.. 

✓v>* 

^ M. 

. * * ... 


MAIL COUPON FOR CATALOG 


175 Varick St., New York.. N.Y. 

ELECT®_3 







inent of this unit (which is very critienl in 
its setting). 

An arrinl may easily be added to the 
liooster, as indicated in dotted lines; switch 
SW. is the usual off-on type of instrument. 
In cases where extreme sensitivity and vol¬ 
ume are desired without the directional 
properties of the loop, snap the aerial into 
the circuit,—but turn down tin* volume first, 
to spare the speaker. 

If shielding is not used, hand-capacity ef¬ 
fects will he eliminated by the use of Item- 
ler condensers; otherwise, the steel tuning 
shafts may he replaced with insulating 
shafts; and instead of fastening the con¬ 
densers to the dial with the metal strips 
furnished, cut insulating strips the same 
size and use them to fasten the condensers 
to the dial (thus insulating the condensers 
from the dial). 

Dual Volume Control 

Viewed from the front, Fig. B, the bind¬ 
ing posts at the right go to the aerial and 
ground posts on the broadcast receiver; use 
shielded wire, with the shield making the 
ground circuit. The binding posts at the 
left are for the loop, while the single post 
at the rear-left is for the outside antenna. 
The knob at the left controls the A.C. line 
switch, ami the one at the right, the Itcsist- 
ograd volume control (since the booster 
may be located several feet from the broad¬ 
cast set, it would be inconvenient to operate 
its volume control). 

Vo special care was taken with the wiring, 
except that “point-to-point” connections 
vvrre made wherever possible. The cathode- 
oscillator pick-up coil lead is in shielded 
wire, as are several of the longer “B” leads, 
although this is not absolutely necessary 
(this shielding makes a convenient ground 
connection for some of the leads). 

In one or two eases, it has been necessary 
to filter the “B” supply to the oscillator 
{Continued on page fM>) 



Crammed full of Radio's latest 
innovations, quoted at prices to 
command your interest. Ser¬ 
vicemen, Set Builders, Dealers, 
Agents ... It will pay you to 
write at once for this vitally 
valuable catalogl 


125 R West 17-St.. New York RY 
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HKADQUARTERS 

for all 

Radio Servicemen’s Supplies 

We carry the largest supply of replacement 
parts and general radio parts in the mid*west. 
Our store is the rendezvous for radio servicemen 
who will always And the latest and the best 
in radio merchandise In stock. We specialize 
in replacement transformers, condensers, resist¬ 
ors and volume controls for all makes ef radio 
sets. 

Be suro to drop In and see us when 
you are in Chicago. 

NEWARK ELECTRIC CO. 

A Radio Service Institution 
229 West Madison St. Chicago, Ill. 
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FREE Miniature Edition 


of Radio’s Livest Magazine 
SIMPLY FILL OUT AND MAIL COUPON! 



1JERE is really a novelty in 
* 1 magazine publishing — a 
complete edition of RADIO¬ 
CRAFT, including a 4-color 
cover, has been reduced so 
that it can conveniently fit 
into your vest pocket. 

This brand new miniature edi¬ 
tion is in every respect an 
exact reproduction of RADIO¬ 
CRAFT in its usual dress. 
The small edition is complete 
with hundreds of photographs 
and wiring diagrams, lengthy 
articles by prominent authors, 
servicing problems and lat¬ 
est in radio. The type, al¬ 
though greatly reduced 
in siie, is still read¬ 
able, advertisements 
clearly distinguishable, 
and still the size of 
this copy is only V/ 4 " 
wide by 4%*' high. 

A copy of this maga* 

line will be sent to 


RADIO-CRAFT Magazine RC-I 

96 Park Place, New York, N. Y. 

Please send me the Miniature Edition of RADIO- 
CRAFT L a two cent stamp is enclosed to oo\er 
the cost of po-tuge. 


you absolutely FREE— 

just fill in the coupon 
completely and mail 
it to RADIO-CRAFT, 
Your copy of the mini¬ 
ature edition will be 
sent to you promptly 
by return mail. 


□ I AM A RADIO DEALER 

Xante 

□ I AM A SERVICE MAN 

□ I AM A RADIO ENGINEER 

Ad-liv 

□ l AM A RADIO EXPERIMENTER 


□ I AM .-. City . State . 

CLASSIFIED ADVERTISEMENTS 


LATHES 


_BUSINESS OPPORTUNITIES_ 

RADIO EXPERIMENTERS: You can easilv add 
to your present income by Locating Buried Treas¬ 
ure’ and Underground Metals through Radio 
Methods. We teach you how to build and oper¬ 
ate. Full details for Red Stamp. Exchange, Box 
607, El Monte, California. 


CHEMISTRY 


BECOME TRAINED CHEMIST. Thousands of 
opportunities —fascinating caicer. Learn at home. 
Complete experimental laboratory outfit given. 
Write for hig free Imnk. Chemical Institute, 
pi Park Place. Dept. RC. New York .__ 

INVENTORS 

PATENT YOUR INVENTION: Semi for FREE 
hook. “IIow to Obtain a Patent, 0 and “Record 
of Invention*’ blank. Consult us about how to 
protect vonr idea-*. Victor I. Evans & Co., 620A 
Ninth Street, N \Y.. Washington, D. C. 


AN 8-INCH Back (hared Screw Cutting Lathe for 
Radio Shop ami Experimental Work, $100 up. 
Ea->v Payment Terms, (hits screw threads and 
machines metals of all kinds. Write for Cir¬ 
cular No. S with illustrations, prices, and terms. 
Smith Bend Lathe Works. 148 Madison Street, 
South Bend, lnd. 


RADIO 


SERVICE MEN. ATTENTION — Speakers re- 
wound. magnetized, repaired, $2.00 to $2.75. Com¬ 
plete Power Pack Service Transformers rewound, 
condenser blocks repaired, resistors duplicated, 
r.uaranterd Clark Brothers Radio Co., Albia. 
Iowa. 


TRANSFORMERS (Radio Power"! rewound, spe¬ 
cial types made to order. Supreme Radio Laborn- 
lory, 16 Fulton Avenue, Rochester, X, V. 


CRAFTSMAN’S PAGE 

(Continued from potje 4*20) 


AY. 

T>ial 

Colt 

1490 

10 

WCII-1 

1370 

22 

KIM 

1190 

38 

WOAl 

1050 

50 

KNX 

910 

59 

WDAV 

900 

(»3 

K S l*. l 

900 

G3 

KIl.l 

8G0 

GG 

KMO 

8-50 

G7 

KWKII 

800 

71 

W FA A 

780 

73 

X FAY 

7G0 

75 

KVI 

090 

81 

CFAC 

GOO 

90 

KKSD 

550 

95 

KFVII 


Station 
Chicago 
Walla Walla 
San Antonio 
I lolly wood 
Fa r go 
Pocatello 
Los Angeles 
Tacoma 
Shreveport 
Dallas 

Mexico City, Mexico 
Tacoma 

Calgary, Alta., Canada 
San Diego 
Bismarck 


INFORMATION BUREAU 

(Continued from 122) 

“The right-hand tuning knob controls n rotor 
coil for each stage, which through variometer 
action varies the inductance and thus tunes each 
zone. The contacts to these rotors should also Ik* 
cleaned. The proper method of cleaning !>otli zone 
and rotor contacts is to use a pipe cleaner or a 
special tool with special felt which has been dipped 
in “Cnrbona” or carl*on-tetra-chloride; or, if tin 
lir.-t two are not available, alcohol may lx 1 used. 
After the cleaning ojieratiou a very thin film 01 
vaseline may l*e spread on the contacts to prevent 
future oxidization. 

“We l>clieve that this information will meet the 
reijuirements.” (W. S. Hartford, Radio Sale" 
Division.) 


THE BOOSTER STAGE 

(Continued from \nuje 439) 

with a ILK. choke and 0.5-mf. condenser; 
so if flit* set does not work, try this the 
first thing,—it has never failed to cure. The 
writer has constructed a number of tiic.se 
instruments of a great variety of parts, and 
they have never failed to “perk,** so no one 
.should experience serious trouble with it. 

I only hope that other experimenters may 
derive as much pleasure from tin* construc¬ 
tion and operation of the Booster Stage as 
I have had and expect to have in the future. 

List of Parts 

One Lincoln collapsible loop, I.; 

Two Pilot .0005-mf. \ aria hie condensers, (T, 

C3; 

Two X-L Vnriodcitseurs, .0005-nib. (*3, Cl: 
Three hy-pass condensers, 0.5-mf., 05, CG, 
C7; 

Two coupling condensers, .0rtf»-nif., (*8» C9: 
One grid condenser, . 000 15-mb, CIO: 

One by-pass condenser, 0.5 inf. (may not be 
needed), ('ll; 

Three CV sockets. VI. V2. V3; 

One Pilot drum dial; 

One LI*, transformer (described in text). 
LI; 

One oscillator inductance (described in 
text), 1; 

One bias resistor, *2,500 ohms, ltl; 

One bias resistor, 4.000 ohms, H'2; 

One Pilot volume control ltesistograd, 0-1. 
meg.. It3; 

One grid leak, 1. meg., Ill: 

Two 85-mh. ILF. chokes, RKU1, HFC2: 
Two biudimr posts, HP I, 1*1*2. 
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AN ALL-WAVE SUPERHETERODYNE 


(Continued from junje 117) 


loading tin* audio system when receiving 
local stations. The hakelite front panel 
measures 10 x 7 y s in. high. 

It is interesting to observe that Lincoln 
engineers have considered it unneeessa n to 
shield the control-grid leads of the ’21‘s. 
The wavelength range is covered in the 
following five jumps: I5-.30 meters; :10-.|0; 
50-100; 100-200; and the broadcast hand, 
2OO-550. 

The Power Unit 

The power pack, a schematic circuit of 
which is shown in Fig. 2, is connected to 
the receiver chassis liy means of a cable 
which is color-coded as indicated in the 
circuits. 

Due tt» the careful design of the ILF. id- 
put system, it is possible to rise an antenna 
length up to 100 feet where such pick-up 
is desirable and convenient; the normal 
length, however, is only about 15 feet. 'Phis 
pick-up is sufficient for excellent power out¬ 
put on even the most distant and weakest 
signals; in other words, if there is sufficient 
energy to aetuate tin* first tube in this cir¬ 
cuit, then there is sufficient amplification 
available to obtain loud-speaker operation. 

To accommodate the output circuit to am 
type of reproducer, the output connections 
of the type *45 tubes terminate in tip jacks, 
as indicated in Fig. I. This makes it tpiitc 
convenient to use any type of dynamic re¬ 
producer, or even a magnetic unit. Of 
course, the output or matching transformer 
must be correctly designed for tin* input and 
output impedances. 

An under-ehassis view of this receiver 
would reveal the simplicity which has been 
obtained in the parts layout. Here we find 
the resistors, by-pass condensers, coupling 
condensers, ILF. choke, input A.F. iraris- 



Sehenuitie circuit of the power pa eh of the 
Lincoln Model Pc Luxe .Iff ll are Re¬ 

ceiver. Resistors shunt the 4 mf. electrolytic 

units. 

former, hand-selector switch, trimmer con¬ 
denser, off-on and vulimic-cont ml resistor 
unit, low-high switch, and the radio-phono¬ 
graph switch shown in the schematic cir¬ 
cuit; the latter is mounted at the rear of 
the chassis, together with the output 
terminals. The chassis, which is of cad- 
niiiuu-plated steel, measures 21 x 10'/, in. 
deep. 

The signal - frequency inductances are 
wound on threaded hakelite tubes, which are 
contained in the large shield can immedi¬ 
ately in hack of the band-selector switch. 
There are live of these threaded tubes, the 


tour short-wave coils being mounted at the 
corners of a rectangular hakelite plate; in 
the center is mounted the broadcast coil. 

Repeat Points 

Stations below loo meters will create a 
high and low oscillator setting and thus will 
repeat on the dial. This is often an advan¬ 
tage as harmonies of short-wave code sta¬ 
tions might interfere at one position of the 
toning dial, for a given station, whereas 
they would not interfere at the second sel¬ 
ling for this station. The recommended in¬ 
termediate frcipiencv to which this portion 
of the receiver should In* adjusted is 4H0 kc. 

It may he of interest to mention that a 
two-volt model, the I >.(’.-S\V-H> Del.uxe, 
has been developed for rise where A.( . is not 
a v ail able. [( includes a type *80 oscillator, 
second-detector, and first audio; type ’:i2 
first-detector and I.F. amplifiers; and type 
dl tubes in the push-pull power output 
stage. 


CONTROLLED LIGHTNING 

I NN INSTIGATIONS, conducted by the 
General Electric Co., (which will have 
an extremely important bearing on t lie 
broadcast reception which radio set owners 
"ill experience in the future) with particu¬ 
lar regard to static discharges carried over 
the power lines and terminating in the re¬ 
ceiver as clicks, and those interruptions of 
power service which are so niiimving if 
they occur during an interesting broadcast 
and so devastating to the time-keeping 
(pmlily of electric clocks, are being made 
on standard “low voltage” power lines at 

Willscyville, N\ Y. 

\ portable ‘’lightning” generator deliv¬ 
ering 1 1 . million, or more, volts is used in 
conjunction with a cathode ray oscillograph 
(or million tli-of-a-sccond camera). It is 
possible to give the output potential any 
desired wave-shape. Since the oscillograph 
must operate in microseconds, it is given 
a “starting holt” of a few thousand volts a 
few microseconds before the big "jolt” to 
be recorded and analyzed, is put on the 
power line at a point four miles a wav. 

Let us make the practical man liappv by 
pointing out the advantages to he gained 
b\ research in this seemingly ’’abstract” 
field of lightning analvsis. 

Among many practical considerations may 
be mentioned the behavior of fuses under 
lightning voltages, protection of transformer 
hanks, combinations of transformers with 
lightning arresters, and other effects of light¬ 
ning on different equipment used in dis¬ 
tribution systems. 


ANIMATED R NDIO 
p< HtTAI'l LITN in a receiver has been 
r obtained by tin* l . s. Army, which re¬ 
cently equipped a cavalryman with a re¬ 
ceiver, and wound an aerial round a poh* for 
him to carry. A rival, however, is reported 
from Morocco by f/Mntennr of Paris; a 
radio enthusiast appeared at Catahhincn 
with a camel who had a loop mounted above 
his head “like a saint’s halo” 

We have yet to hear the radio fish storv. 




Voltage Regulation 

Far receivers employing MO volt transformers 
the CLAR0STAT AUTOMATIC LINE VOLT Aft? 
REGULATOR which plugs in belween the receiver 
cord and the wall outlet 
Made in 5 sires, from 50 
to 250 watts. ei yr 

List Price . . )IJ5 

For receivers with built-in 
prot’etnn <85 volt transform 
men us- the CLAR0ST4T 
REPLACEMENT line 
BALLAST. A special model 
receiver. FREE 
CHART on reguest, fo r/s 
List Price . 

Clarosiat Mfg. Co. Inc. , 
285 N. 6th St. i 

Brooklyn New York i I 


Address ______ 

City - --- 

State .. . .. . 

Mark Proper Square 

□ IOKBI R Q 111 VI I R 

□ M'KVICL M AN □ ( L‘S I ONI SL I* BUILDER 


Make 

Depression 

Pay! 


Take advantage of the present de¬ 
mand for repair of old receivers! 
Build strongly for the future, and in¬ 
crease your business by giving GUAR¬ 
ANTEED REPAIRS. 

You can do this safely by using 
Radio’s Finest Parts— 


POLYMET 

PRODUCTS 


Standard of the Industry 


FOR FILTER BLOCK REPAIRS 
THE POLYMET KIT of 25 UN- 
CASED CONDENSER SECTIONS 
illustrated below—is the most useful 
Kit ever assembled for service work. 
Many capacities and sizes, all in strict 
accordance with R.M.A. ratings. 

Mail the Coupon for special low-price 
introductory offer. It will also bring 
you the new 1932 Polymet Parts Cata¬ 
log, containing many service helps. 


POLYMET MFG, CORP. 

834 East 134th St. 

New York City. 

Send nu* your sensationally low-priced in¬ 
troductory offer on the Polymet Condenser 
Repair Kit. Also include the new 1932 
Polymet Radio Parts Catalog, without 
charge. 

Name _ _ _____ 
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In general it ntay be said that the whole 
servicing 1 problem of tin* short-wave portion 
of the short and broadcast hand receiver 
involves nothing more than first ascertain¬ 
ing that the broadcast hand portion of the 
receiver is functioning properly, making 
careful continuity, condenser, and tube tests 
on the short-wave portion of the circuit, and 
finally a careful car test. In a word, serv¬ 
icing of short-wave receivers or the short¬ 
wave portion of combination receivers is ap¬ 
preciably more simple than that of servic¬ 
ing a good broadcast-band superheterodyne. 

For the benefit of Service Men, the fol¬ 
lowing operating characteristics, when the 
volume control is set at maximum, are given: 

Filament potentials; VI, 2.2 volts; V2, 
V:i, 2.25 volts; Y6, 2..‘l volts; Y4, Y5, V7, 

Y8, 2.: 15 volts; VO, YlO, 2,1 volts; VI1, 5.1 

volts. Plate potentials: VI, YH, VI, Y6, 
Y7, 2l(i volts; Y2, 80 volts; V5, 75 volts; 
Y8, 178 volts; VO, 221 volts; V10, 220 volts. 
Screen potentials: VI, Y‘L VI, VO, Y7, !Mi 
volts; VO, YlO, 24*0 volts. Control-grid po¬ 
tentials: VI, 18 volts; Y2, 0.0 volts; VIJ, 
V(i, Y7, .1 volts; Y5, LI volts; Y8, 20 volts; 

Vi, V0, V10, 16 volts. Plate currents: VI, 

0.08-ilia.; V2, 8 ina.; V0, Y<i, Y7, <i nia.; 
VI, \ 8, 0.1-ma.; V5, 10 nia.; VO, V10, 
J12 ma. 

Parts List 

The component parts of this receiver have 
the following values: Condensers Cl, C2, 
G‘I, tuning units, 107 unnf. max. capacity; 


Call 

Uttar 

■Ill 

Lohfth 

frequency 

Location 

Tl«e Schedule in 
Eaitarn Standard Tt>e 

isn 

17.54 

17,400 1 

Schenectady, 
M fork 

Tue*., Ttau-sday, Sat- 

urday-lCp.o. to 5p.*. 


\i.U 

13.440 

Schenectady, 

N* York 

Malays COY, Pally 8:00 

a.a to 10 a.a. alto 

It90 p.a. 


19.74 

13«CIO 

Pittsburgh, 

1mm. 

Malaya KCiU. Tuas, 

Thur., Sat. and Sun. 

8 a.a. to 18:00 noon 

XL* 

40.30 

14,440 

Mauoo City 

Daily Ei40 p.a. to 

StOO p.a. 

■CTO 

15.53 

11,830 

flrheris rt arty 
»*• York 

Mon. 9 p.a. to 4 a.a. 
Tuea.flair*. ,Sat. 

Moon to 3 p.a. 

■an 

U.M 

11,440 

Pittsburgh, 

Peon*. 

Malay* KSMA,TUaa., 

Ttmir*. ,Sat . Sun. 

12 noon to 3 p.a. 

Kit* 

tS.M 

“Ti.840 

Manila, f.l. 

Dally except Von. 3 

to 6 p.a. 2 to 4 p.n. 

G3CT 

■3.34 

11,730 H 

Cbalmsford, 

England 

Dally except Sal. *rJ 

Sun. -7 1 SO to 8:30 a.a. 

2 p.a. to 7 p.a. 

man 

44.40 

10.410 

Sydney,4us. ] 

Irregular eedr.ejdays 
•ftar 5 a.a. 

PCJ 

41. U 

4,340 

Li ndheeen, 
Holland 

1 1 

■ad.3 p.a. to 9 p.a, ; 
Ttura.l p.a. to 4 p-a. 

4 8 to 14 p.a. frl. 7 
p.a. to 9 p.a. and 

4 p.a. to 2 a.a. 

(IU2 

41.53 

44.00 

9.370 ' 

mi 

'Springfield, 

1 “•»*- 

Malays *B2-A dally 

7 1 90 a.a. to 11 p.a. 

3m 

4,440 

Leningrad, 

Muasle 

Monday,Tuea. ,Tfairs. , 

Frl E to 8 p.a. 

TOY 

44.40 

4,710 

Oeorgatown 
•rlttah Col is. 

bed. and Sunday 

7t13 p.a. to 10:13 pa 

ma 

44.44 

6,140 

Pittsburgh, 

FMtnt 

Malays KDlUk Tues.Trvrs 

Sat.Sue 3 pa to 1E:00 

n. 

44.90 

4,140 

Offal Tca.r, 

far la 

Dally ft;43 an to 12:90 
pa- 4:13 pa to 4153 pa 

nuL 

49.14 

6,100 

Mound Brook, 
■a* Jar.ay 

Malays *JZ dally aacept 
Sunday 5 pa to 7 pa, 

11 pa to 2 aa. 

mm 

49.44 

5,040 

Ciura«o,Zll. 

Malaya bCfl dally cx- 
ctpt Sunday C »j* to 

7 ad. 7 pa to 6 pa. 

9:30 pa to 10:13 pa. 

11 pa to 12 pa. 

mt 

49.40 

47070 

Austria 

Tuas.and Sat. 3 to 7 aa 

4 3 to 7 pa.Thursday 

9 to 10 na. 

«UAL 

49.40 

6,040 

Cincinnati, 

Ohio 

Malaya »1» dally 6:90 
aa to 11 aa 1»3C pa to 

4 pa. 6 pa to 1 aa. 

fUF 

49.44 

5,0*0 

Chicago,!ii. 

Malay* «t» dally 

10:13 aa to 1(43 aa 

5:50 pa to 7 pa. 8:30 
pa to 1 aa. Sunday 8 
aa to 12:30 pa. 3:30 

na-6 na 8 na -1 aa. 

HOT El Thla li»t it coapilao from nqf sourc*» sno«ift4 »*ry in| 

41 acrapanclas but •• belle»a it 1* accurate nnouah to 
accomplish on. purpoit; i.a., InKllll.nt if.rcmr, of 
the ,t»ri ■•••* by a TS6£» oonar - both as to tine of 
day and by fraowevey band,. 


Fi*. 2 


Domestic and foreign short-wave stations . 



Cl, 250-000 nmif. (variable); C5, 750 inmf.: 
Cli, Cl, CH, CIS, C18, Cl!>, 0.1-nif.: Cfl, 0.5, 
0.5, 1, mf.; CIO, C'Jti, 0.001-mf.; Cll, 0.15- 
mf.; Cl‘2, 0.2. r )- III f.; C14, three 4-inf. (<lry 
electrolytic, J’otter); C'tli, C'17, C24-, C'2 r i, 
C-27, C'28, 0.0(M)-mf.; C20, C»l, IK) iniuf. 
(two-pimjr variable); C‘2'2, 80 nmif., C*20, 
comp. 

Resistor Hi, M0,000 ohms (1 watt); R2, 
0.5-nicgohin (tapered variable resistor); U3, 
H9, Rl l, 60,000 ohms (1 watt); R4, H10, 
UK) ohms (wire wound); 4,500 ohms (vol¬ 
ume control, tapered); Hti, 13,500 ohms (1 
watt); H7, 1.5,000 ohms (2 watts); H8, 

400 ohms (wire wound): It 11, It 13, It Hi, 
H17, 10,000 ohms (1, 2, 2, 1 watts, respec¬ 
tively); It 12. 220 ohms (2 watts); It 15, 
6,500 ohms (1 watt). 

Coil 1.1, 167-S; 12, 168-S; L'L 175-S; Lb 
281 (It. V. Choke); 1.5, 10115 (Choke): 
1.6, 277 (It. !\ Cltoke); La. S.W. coil 10-20 
meters; Lb, S.W. Coil 20-40 meters; L<\ 
S.W. coil 40-80 meters; Ld. S.W. coil 80-200 
meters. 

Transformer 1.F.T1, type 11-1; I.F.T.2, 
type 11-2; I.F.1I.M, type 11-3: A.F.T.l, type 
\-270; \.F.T.2, type 10143; P, I’., type 

10173-S. 


IS THE “COLD’ TUHE HERE? 

R ECENT publicity releases state that the 
filament less, Coid-catbode tube of l)r. 
August Hund, noted engineer, is really for 
demonstration by Wired Radio, Inc, If 
this device is not restricted to the require¬ 
ments of wired radio service, it is possible 
that the instrument may become available 
to radio set owners. It is not known at the 
present writing whether the new tube offers 
any other advantages than perhaps long life 
and low upkeep cost. In appearance, the 
tube is Said to resemble a fountain pen. 
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BOOK REVIEW 



“Talking” scales, states a Department of Com* 
merer report, hare been introduced in England. 
Sound records "rill do the trick; but zvatch out 
for *'double tracking,” under trying conditions , 
such as ill list rated a bore. 

HOME-TALKIES FILM LIBRARIES 

I IK first of l-ln film vxclinlitres has been 
opened with jrmit eemnony in New 
York City liv Talkies, Ineorporated. These 
rxrhanges, vehieh will be opened throughout 
the country, will make available on a rental 
basis a large library of films and accom¬ 
panying sound records. Kach exchange 
maintains a service department for the re¬ 
pair of films. 


REVIEW OF AlT>IO AMPLIFIERS, by 
J. C. Aeevcs and G. C. Groin. Published 
by International Textbook Co., Scranton, 
Pa. 5 x 7*4 inches, 170 pages, cloth; 93 
illustrations. 

This hook is excellently written for the college 
student who is possibly studying Electrical Engi¬ 
neering and taking a course in radio theory. 

details cm the design of audio transformers and 
filter chokes are worked out so that if the student 
were studying transformer design, then this book 
would prove quite valuable. 

IfilTerent types of commercial amplifiers are (le- 
scribed but the book is sadly lacking in recent 
developments such as the tuned filter choke system 
and the direct coupled nntjdifier. 

The methods of Connecting loud-speakers and 
headsets for program rervice in large hotels and 
hospitals are also described and though these methods 
could l>e used, they are not, to any extent, used 
in practice. 

The liook is divided into three sections, the first 
being devoted entirely to ordinary radio theory 
and comprises about one third of the text. This 
section is written by J. C. Acives. while the re¬ 
mainder is written by G. C‘. Crom, who is a very 
well known transformer engineer. 

There arc few technical errors and the l*u»k 
should make interesting and easy reading for any 
one who has a little electrical knowledge. How¬ 
ever. it is not recommended for radio Service Men 
as it is entirely too general in scope to l>e of 
much aid to these individuals. As a library addi¬ 
tion or reference guide, it is ideal, for it covers 
the field of audio amplifiers very well.—E. M. L. 


REVIEW ON RADIO TRANSMITTERS, 
bv JI. V. Dart and E. V. Aim*. Pub¬ 
lished by International Textbook Go., 


Sr ran ton. Pa. 5 x 7 *4 inches, 1C I pages, 

doth; (»9 illustrations. 

The first section of this look is written by 
11. J\ Dart and illustrates and describes methods 
of learning to read and send code. The remainder 
of the Ixiok is written by E. V. Aniy and is a 
comprehensive discussion on radio, telegraph, and 
telephone transmitters. 

The text is very complete and de*cri!>es almost 
every t>jic of radio transmitter, both commercial 
and otherwise. formulae for determining the di- 
men sinus of the Hertzian antenna are given and 
these, if worked out for a definite waveband, check 
very well with actual known \alties. 

The action of vacuum tube oscillators is de¬ 
scried, also the transatlantic telephone transmitter 
at Rocky Point. However, recent developments oil 
breaking up the transmitted telephone Conversation, 
so as to make it quite inijnissilde to understand 
by listeners-in, were devised and put into effect 
at this transmitter some time ago. The description 
of this feature is lacking from the Iiook.dite evi¬ 
dently to the fact that the l>ook went to press 
before the transmitter was equipped for the above 
action. 

The l>ook is extremely general in its nature and 
is recommended for those who are intending to 
take government examinations for o;*-rating licenses, 
as the transmitter data, circuits, and information 
should pro\e invaluable, both to commercial and 
broadcast ojierators. 

Some of the more important of the many com¬ 
plete transmitter circuits included in this edition 
are: 

Model KT-3628 ACCW; 

Model ET-3655 Short-wave Transmitter; 

One Kilowatt Broadcast Transmitter; 

l’ive Kilowatt Broadcast Transmitter (Western 

Electric) ; 

Ten-watt Aircraft Transmitter; 

Data on Tube Layout for Composite Broadcast 
Stations.—E. M. L. 




FORMULAS AND RECIPES 
For the PRACTICAL MAN 


CONTENTS 

I Adhesive?: nine*. Cement'. 
Cimi'. Mn.llage I.ubrhant* 
— *2. <’1eandng: Slain Remov¬ 
ers, Meat he*. rivalling Fluids 
— 3. Metal Trail: Tutoring, 
Ox> ill zing. Waling. Repair¬ 
ing. Welding. Pollshf', Al¬ 
loys. Solder*- I Taints: Col¬ 
ors. stain-. Varnlshe*. Enuin- 
<■!«. Luminous Taint. Wash¬ 
able Taint. Palnt-Remmlng. 
Waterproofing, Fireproofing— 

3 . Ola."* Winking: Cutting. 
Drilling. Turing. Rending, 
mowing, Etching. Engraving, 
Fronting. Silvering, etc.*—4>. 
Wood-<Taft: Filler*. Fire¬ 

proofing. Acid-proofing. Wa¬ 
terproofing. Furniture Pol¬ 
ishes-~7. Ink*: Kradlcators. 
Irik Stain Remove r.: Sym¬ 
pathetic, lmi'lhle, tflerlo- 
grapll—8. Photography. De¬ 
velopers. Finn Moil'. Fixer- 5 . 
Sensitizing. Toning. Trlmlng. 
Photographic Taper. Blue¬ 
print Paper -0. AntltOile* for 
Tid'On*.. ReniedlC' for Hums 
and Scald'. Disinfectants. 
First-Aid in Accident'. Home 
Remedies — in. Treparatlon. 
Manipulation. Handling. Mix¬ 
ing. Emulsifying; Tse of Hy¬ 
drometer, Use of Thermom¬ 
eter; Tables of Weights and 
Measures. Decimal System, 
Useful Tables. 


THREE NEW Soc BOOKS 


F ROM the table of con¬ 
tent'. It will he seen 
that the book contains 
only Mic1 1 material as U 
ooriM anils needed and can 
be bract trails applied by 
the mail who Is doing or 
making things, 

Every formula ha* been 
selected with a view to Its 
U'efnltie" to the expert- 
menter and practical tech¬ 
nical man. 

Not only that —Thl* 
iHXik Is intended to serve 
direct Is' tor the u«e of the 
man who vvI -lies to work 
out dc'imhle preparations 
for practical home inaim- 
faiture. a. a means to 
earning .'pare-time mono. 

It H vvell known. In the 
rao- of lniitiiiicr.ihle prep¬ 
aration* that have become 
hou'chold 'latulbrs and 
who'O |»r» a In et Ion now runs 
Into million- 5 of dollar* of 
Profit and If the truth 
were known, rids would he 
found to he the origin of 
nearlv all Mich nioroful 
enterprl'i*. that the Idg- 
gO't maim 1 art un-r*. who 
lune built up tremendous 
l.irtorie.' making all tho*o 
lhhig» width yon use In 
y 'Hi r own la tine, simp, and 
Ini'inc'S. Marted on the 
mad 10 !>u<ci-'S with just 
Mich a mu. 1 II iK-ghining 
a* von. perh.ip' have been 
dreaming about. 

This book will be use¬ 
ful al'O in helping you to 
Kave tncHiev by allowing 
you how to make in your 
own home at a fraction of 
their vt«unl coat the hun¬ 
dred amt one preparat hats 
which you iiiivv hu>' reads- 
made for vise In your home 
or bit Ines*. 

This book has been 
compiled by S. Hemshack. 
a well-known author of 
p r ait lc al Inst run Innal 
manuals In various *rh-n- 
11 fie fields. You will find 
It a real help and an In- 
idnjinpht for self advance¬ 
ment. It w-lll serve you 
as a money-saver and a 
money - maker I 



OF RADIO 

Radio Simply Explained— Its 
Origin, Nature and Functions 


CONTENTS 
Chapter I—Fun¬ 
damentals of Ra¬ 
dio: Electricity. 

Resistance. Bat¬ 
teries. Tin* Mag¬ 
netic Cinult. Tim 
Magnetic Field. 
Induct n nee. Toil* 
densers, A.C. Cir¬ 
cuits. Propaga¬ 
tion of Radii 
Wave*: Chapter 

II— The Simple 
Radio Set, Sln- 
g le. Two, and 
Three - Circuit 
Tuners. The bat¬ 
tery Set, Vacuum 
Tubes, Fleet ric 
Sets. Loud Speak¬ 
ers; Chapter 111 
—Diagrams. How¬ 
to Read Them. 
Chapter l\‘ — 
Amateur a n d 
ltroadriui St a- 
tlona, Talking Pic¬ 
tures. Television. 


T niS ROOK Is Intended as a handy fundamental aid for 
''checking up*’ and ny>t finalizing your knowledge of 
radio no matter what aiage of tlie art you havo thus far 
m.i'teVed by study or experience. . # . . 

Il Is intended for those who may have had to get their 
flr«t working knowledge of radio through oxi»erhnre In a 
haphazard l.i»M>hi and now want to get a more solid 
grounding In It- principles and theory. 

It is intended for the practical man. the technician who 

wants to git :i practical re hen she kn..v\ ledge of the 

principles underlying the IhiW and WHY' of Radio. 

The book ha* been prepared with special consideration 
for the young members of the profession: and one of the 
main uhjwts ha* been to slate In Plain English the few im¬ 
portant elementary principles which the author* of »i'"*t 
books on radio envelop in such a haze of technlral mystery 
as to keep their explanations beyotwl the understanding of 
the ordinary man. ... . , , , ,, 

There is no more mystery about radio In the mind of the 
reader after be has read this book! 

Tin- author, being a former instructor In radio, know* 
how P> go ximiit explaining in dnude language, the origin 
and nature of radio; he leads hi* reader through clear de- 
Mrlptlon and practical analogies, step by step, until he 
understand* the working of the most complicated circuit. 

You will find In Mr. Martin’s honk a realty Intelligible 
<li*rii9>d on of a Ini of subject* In radio, for which you 
have never before been aide to find an elementary explana¬ 
tion in sitch eas.v-to-gra>|» and understandable term* 

Kven If you think that yoit know a very' great deal about 
radio, you should gel this book, even If only to see In what 
a charmingly ea-y wav Mr. Martin lias dealt with a diffi¬ 
cult and abstract subject. 



ELEMENTARY MATHEMATICS 
For the Technician and Craftsman 


CONTENTS 

T—Ailthmetlc: Addition, 
Multi plleat lou. Subt rue - 
tlull. I Uv Lion. How to 
Tse Decimal*: 11—Frac* 
lions, Percentage*. Ratio 
and T report Ions: III Tow¬ 
ers and Roots; IV—The 
Metric System ;V-- 1 low to 
Measure Surfaces and 
Volunu- ; Y’ I—M alhemat - 
les for the .Manual and 
Technical <‘rnft'man; VI 1 
—Special Mathematic* for 
the Radio Technician; 
VII I—Commercial t'olni- 
httli.ns, Slio-t-rut Arllli- 
nietlc. Intel est Cnlcula- 
tlon, Discounts: IX — 
Weights and Measures;X 
—Useful Tables. 


'THUS MANUAL ha9 
1 h,en written especially 
for the hum who wishes to 
acquire a working knowl¬ 
edge of the elementary 
principles of mathematics 
for Ills own every-day use. 

To provide a complete 
treatment. the author 
Mans from the beginning 
of the subject, explaining 
the first principle* of 
arithmetic In >iinple. 
clearly understandable 
language, and from tlte>e. 
takes the reader by ea«y 
Metis through all the rules 
and processes of arithmet¬ 
ical calculation 

A good technician D not 
always a goo-1 ui.iHiem.i- 
tielan, but the art of com¬ 
putation by figure' 1* easy 
to ar. jo Ire. If y.m are 
guided by >nine oik- who 
knows how to direct your 
way and make It easy. 

Thai i$ the ohjnt of 
till* book. Mr. Slialn- 
mark. who I* an Instructor 
In practical >rlriH-e*. 
know* how to explain 
thing.* In Plain Engti'h. 
and III* line purpose In 
Mils hook Is to make dear, 

In term* of daily applica¬ 
tion, tho lni|>ortnni bade 
Principle* of maihcmath * 
which everyone ought in 
know, whether lie be a 
working man. a merchant, 
or a profes.'lon.ii mail. 

Sl>eclal attention i« de¬ 
voted in tld* book to 
showing the man who 1* 
employed in indu*try or 
in technical work, how to 
atudy the working rule* of 
hiathematics in hi* Profes¬ 
sion or huslne.'S. 

All our hook* are of uniform size In. containing <11 
^p»u*e irlntcd n n * tro nK_ pat»er_Miff colored covers. ^ 

I PRESS GUILD INC., 16 Murray St., New York City. UC-1 | 

I Enclosed find t .for which moll me postpaid | 

I the following books: 

! No. 1 1 

N<>- 2 ) 5t>c each. Postpaid, all three for $1.10. 

No. 3 ) 

I Name . 

I Address ..... . 

| Tlty and State. j 
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HOTEL DIRECTORY 
OF THE RADIOTRADE 


The Hotels on this page are 
Patronized by the Radio 
Trade. Make them your 
Headquarters 


One in a Thousand 



At 999 hotels in Atlantic City 
you can get the same thing • • • 
rooms with or without meals ♦ • . 


*An Original and Unique 
Service has made 

THE 

CAROLINA 

CREST 

The Thousandth Hotel 

*Abed or at your service table 
enjoy a delicious Tray Breakfast 
WITHOUT CHARGE-in the 

privacy of your own comfortable 
room while you glance through 
your morning paper , . . then 
wonder—as all our guests do— 
how we happened to move your 
home to the 

CAROLINA CREST 

North Carolina Ave.. near Boardwalk 

ATLANTIC CITY. N. J. 

SPECIAL WINTER RATE 
$3.00 per day 

Every room with private bath— 
Bed lamps and at least three windows. 

H. L. FAIRBAIRN, Mgr. 


► **• «*« %•«*• v *** *!* *t* ••• v '*• 

* * 

:* u The Gathering Place •> 

of * 

£ Cosmopolitan New Yorkers £ 

| The RUSSIAN VILLAGE * 

* 100 West 57th Street * 
'*• . 

* New York City 

»> Dining, Dancing, Russian and Gypsy 
£ Entertainment. ••• 

* LUNCH — TEA — DINNER £ 

£• •*« 

»:• No cover charge at any time. 

% Broadcasting WOR Circle 7-943+ * 
v v v *1* *t* *♦* *1* •!* *♦* v v v *1* 


The Home Hotel 
of New York 

Homelike in service, 
appointments and lo¬ 
cation . . ■ away from 
noise and congestion, 
yet but a few minutes 
from Times Square . .. 
garage facilities for 
tourists. 

Room and Bath from 
$3 single $4 double 
500 Rooms 

Home folks will 
like this hotel 


HOTEL; 


BRETTON HALL 

BROADWAY at 86th ST. 
NEW YORK 



A riotously gay new revue at 
Connie’s Inn featuring the 
finest in'colored entertain¬ 
ment! Dance*compelling 
music 1>> Fletcher Hemler* 
son and his orchestra. 


CONNIE’S INN 

131st St.—7th Ave., N. Y. C. 

Tel. Tllllngbast 5-M30 


A SPECIAL OFFER TO NEW READERS 
— Eight months subscription to Radio-Ck\FT 
for $1.00. Send remittance to RadkpCkafT, 
98 Park Place, New York, N. Y 



•\Y* : s 
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The New and Beautiful 

HOTEL LINCOLN 

You are assured of MAXIMUM 
COMFORT and MAXIMUM 
SERVICE 

1400 Rooms, each with tub and 
shower-Servidor 

SINGLE: 

$3.00, $3.50. $4.00, $5.00 

DOUBLE: 

$4.00, $5.00, $6.00, $7.00 

RADIO—DeForest Direct—now 
being installed in r-very guest room 






























































CATALOG 

HS 24 


yflHTEO 
i 1932 


(PY «»C» wT 


treatise 


{TREE 


JUST OUT 

Nothing 
Like it 


YOU 
MUST 
HAVE 
THIS 
GREAT 
BOOK 

ACTUAL 

SIZE 

8x9H" 


in Print 

100 

Hook¬ 

ups 

675 
Ulus. 

76 
Pages 


T 


'•IK new Winter edition of our RADIO SEK- 
\ ICE TREATISE, twice as larne as our 
former one. has just come otT the pres*. It is 
positively the Greatest liook in print NOT JEST 
A CATAEOC. It contains a larjr'» editorial ««>< . 
tion — a veritahle hook in itself with more valuable 
information not found anywhere else. Anionic the 


wealth of new technical informa¬ 
tion listed in the editorial section are the fol- 
lowimt: 1U32 Complete Radiotrou Chn racterintic 
Charts.— Versatile I’ower Aniplitier for use with 
Slant-Wave Tuners and Rhoiio-l’irkups Construc¬ 
tional Data of Servicemen's Test Oscillator usim; 
latest A.C.-D.C Dynatron Circuit. Alt \bout Tone 
Controls.—Short-Wave Adapters and Converters. 
—Constructin« n :t-tul»e Super-Net Converter. - 
Modtwtii/imr Ul<l Radio Sets. How to Select and 


Install Replacement Parts in Standard Radio Sets. 
How to Choose I’ower Transformers.—Hrinicinic 
Your Set Up To Date with latest type Multi- 
mu and Pentode tubes.-Ml About D.C. Receiv¬ 

ers Vacuum Tube Treatise.-—Mow to Take Care 
of your Tubes And dozens of new radio experi¬ 
ments. hints to Servicemen, valuable tables on 
useful radio data, etc., etc. 

This book is not just another catalog but a 
veritable mint of radio information which will 
be of infinite and everlasting value to you. 


WRITE TODAY. Enclose 2c for postage. Book sent by return mail. 


RADIO TRADING CO* 

23 WEST BROADWAY 


NEW YORK 
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OXFORD DYNAMIC CHASSIS 



These speakers are noted for 
tone without hum. D. C. 
models can be supplied with 
push-pull output transform¬ 
ers. A. C. Models with 280 
tube as rectifier. 

14" \udit $12.95 

12" Concert Dynamic 8.95 
9" midget V C. 

Dynamic .. 7.50 

D C* and A.C. Field Chassis 

14" 5000 ohm field. . . $7.95 
11 y 2 " 2500 ohm field.. 4.95 
Midget 1000 ohm field 3.49 # 
Midget 2500 ohm field 3.49 
Midget 2500 ohm is supplied 
with hum balancer. 


JENSEN DYNAMIC CHASSIS 


Jensen Dynamics are used by 
leading manufacturers in 
their sets. We can supply 
most of their models. 

A. C. MODELS 
D8 A. C. rectifier.. $14.95 

Jr. Audit, tube as rec¬ 
tifier Midget using 


280 tube . 

12.95 

D. C. MODELS 


D7 2500 oltni field 12" 

$8.95 

D7 1000 ohm field 12" 

8.95 

Midget 2250 ohm field 

5.95 



PENTODE ADAPTER 

This Penttxle Adapter permits the insertion of a 
type 247 Pentode Power Tube in place of the type 
245 tube. Simply remove 245 tube, and insert the 
Adapter, and plug in the 247. 

OUR 
NET 
PRICE 


$J20 



MAGNETIC CHASSIS .IN BOSCH 

CABINETS 

Due to the many battery oi>cr- 
ated sets still in use which 
require magnetic speakers, we 
offer the following in the beau¬ 
tiful Bosch cabinet. 

Bosch Chassis 

B. B. L. Chassis. $4.95 

Utah Chassis 4.95 

J\. C. A Chassis. 4.95 

Farraiul Chassis . 4.50 



A-B-C POWER PACKS 

There are now available to the Service* 

Man, ex peri mentor, and custom set 
builder three models of power packs 
designed to supply "A. “H.” and 

“C” potentials to radio receiver 
cbusses of almost any type. Each 
pack is complete with voltage divider, 
filter condensers, filter choke, bypass 
condensers, and taps for intermediate 
voltages (K.K., Deu-ctor. A.F., etc.) 

Two leads are provided for connec¬ 
tion to a dynamic reproducer field; 
or the circuit may be completed through a filter choke supplied with each 
instrument, where the reproducer is a magnetic, or sell-powered dynamic 
unit. 

Pentode, screen-grid, vatfable-nni, and all the other tubes may be 
powered irom on< ot these packs. The characteristics of each are as follows: 
Type A. Filament 

Type B. Filament sup¬ 
ply for four type *2 4 
or ‘27 tubes, two MS's 
and an '80. Plaie 
potential. 180; and 
“C” for the '4 5’s. 



supply for four type 


*2« 

tlllM’H, 

ono 

»2 7. 

two 

7 1 A’s, 

and 

an 

’80. 

Plato 

Potential. 

180 

volta; 

and 

the 

•C” 

voltage 

requisite 

for 

type ’7 

IA tnl»OH. 


Type C. Filament sup¬ 
ply for tour typo '2 4 
or *2 7 tnlK*B, two '4 7 
pentodes, and an HO 
rectifier. Plate poten¬ 
tial, 250 volts; and 
• C'* for the *4 7*s. 


Each of these units is provided with taps supplying the usual K.F 
detector, and A.F. voltages. These A.lf.C. Power Units are going like 
hot-cakes 


OUR PRICE 
FOR ANY TYPE 


$g75 


FARRAND 
Inductor Dynamic 

One of the best sounding 
speakers you ever heard. 
Words cannot describe the 
tone of this speaker. No 
> danger of hum. noise of elec¬ 
tricity and yet is superior to 
main dynamic speakers. Two 
models'. 9", $6.95; 12". $7.95. 




POWERTONE 
Microphone Stapds 

Powertone Elec. Co. has 
now entered the microphone 
field with a complete line 
of microphone stands. W e 
are in a position to supply 
any type of stand. The 
above stand is 12" high. 

Your Price. $3.50 


R.C.A. MODEL CHASSIS 


Famous 

R.C.A. 

chassis 

in 

models 

for 

every 

set. 


A. C. Model 106 with 280 tube. $12.50 
D. C. Model, 330 volt field. 1000 

ohm. with output trails. 5.50 

Same as above less transformer. . 4.50 

Model 106 12" 2500 ohm field.. 7.50 



BALDWIN DYNAMIC CHASSIS 

Made by the 
famous Xa- 
lianiel Baldwin 
9” A.C. with 
280 tube $7.50 
9" D.C. 2000 
ohm & sta 5.50 
9" D.C 2000 
ohm without 
stand 4.00 
9" D.C. 2000 
ohm less out¬ 
put trans. 3.25 
This speaker is 
noted for its 
fidelity of tone 
and sensitivity. 


B.B.L. SCRATCH FILTER 

It is now possible to filter 


out scratch produced by the 
needle as it rides over the 
grooves with the B.B.L. 
scratch filter. 

Price . 35c 




All offers are F.O.B. New York, and subject to prior sale. 
Terms: A deposit of 20% Is required with every order 
Balance may be paid on delivery. Or. deduct 2 /, if full 
amount is sent with order. 


DO NOT WRITE FOR CATALOG! 


GRENPARK CO., Dept. RC. 245 Greenwich Street, New York, N.Y. 
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$ Prices YOU can make ^ 
a REAL profit on! 9 


Famous Model “G” Gordon 
Phono-Motor and Turntable 

First time at this price. Ruggedly constructed 
throughout. Spanish felt gears assure silence. 
Equipped with automaintic stop control. In¬ 
duction type, no brushes. Easy to install— 
exceptionally quick starting torque. For 110 
volt 60 cycle alternating current. Proven de¬ 
pendability has made this New (iordon Electric 
Phonograph Motor and Turntable the accepted 
standard of ex¬ 
cellence for the- H- 

industry. 

First time at 
this price. 

Make a nice 
profit and build 
good will with 
everyone. 



List $30.0U 


OIK 

PRICE 


$8.95 


Farrand Dynamic Chassis 


Famed for its simplicity 
and reliability. Easily 
installed in all tyi«?s of 
radio or phonograph 
console^. Tonal range 
ami fidelity siijierior to 
any other reproducing . 
Unit in general use. & 
Dimension: Height 0 

inches, width inches, 
depth 7 inches. For 
A.C. current. 



OUR PRICE 

$5-95 



OUR PRICE 

$2-75 


Condenser Block for 
Ma jestic 
“B” Eliminator 

Replacement for defective 
blocks in ‘B“ Eliminators — 
identical in electrical character¬ 
istics and outside dimensions. 
Can also lie used in any make 
“13” Eliminator as well as most 
l>ower packs 


Gordon Acme 4 Pick-Up 
with Volume Control 


Genuine Bakelite arm with 
beautiful natural wood fin¬ 
ish will not show wear as 
will plated metah Faith 
fully reproduces the entire! 
musical range. 

OUR PRICE 



$4.50 


I.C.A. Test Leads— ii iwessi 1 y to the 

driller nr M*rvn-e- 
nun. I rtauipji >ed for testlmt -via and Hating short', 
opens and other omiuoii defect >. Lastly at* 
lached to testing uiricr or electrical apparatus, AOG 


Fixed Pigtail Resistors 

OHMS 


500 

10,000 

75.000 

1,000 

15.000 

100,000 

1,500 

20,000 

125,000 

1,800 

25,000 

150,000 

4,000 

30,000 

250,000 

4.700 

40,000 

1 Megohm 

5,000 

60.000 

2 Megohms 

OUIt PRICE 75* 

PER DOZ 

R. C. A. 

Loudspe 

aker 103 


A l»eautiful speaker, superb in its 
faithful ^production. Molded 
frame and pedestal resemble hand 
carved oak. Mechanism concealed 
by attractive tai>estry. 

(Genuine R.C.A.) 

List $18.00 
OUR PRICE 



$3.43 


Atwater-Kent 
Condenser & Filter Block 

For Model 37 and 38 Sets 


Ideal filtering system for ANY 
make A. C. set using 171-A 
tul»- Contains proper chokes 
and high voltage condensers ■ 
Flexible wire colored leads 
same as original. 

HOOK-UP 

Green wire to 280. black to 
R-F. plate, yellow to Power 
Tula? plate, white to first 
audio by-pass, white to C.T, 
of 226 resistance, 
red to detector OCR 
Plate. Wire from PRICE 
can to ground. 



$2.95 


Kolster K-6 Speaker 


Magnetic type cone speaker. 
iPruarkablc lone quality: vol- 
uuu* to spare. beautifully curved, 
fine Walnut cabinet Kqulpped 
with hUldj sensitive oversize 
magnet and driving unit. Faith 
ful reproduction from the faint 
r-l whisper to fullest volume of a 
hra*i hand. 

List $20.00 

OUR 
PRICE 


4U.UU 

$3.35 



AIR-KING 

Superheterodyne S-W Converter 


The greatest converter 
ever built, 
brings in European station 
.clear as a bell. Converts 
any jet into a short wave 
receiver Kniploys 3-227 
tuiies; cover* fmm 20 to 
* !•’» meters. Coil *wlt«h 
cover* all wave lengths 
Single dial control. no 
body capa. ity. no qued 
Ma* hullt-in filament 
transformer to beat the 
27‘*. All you ne*d 
from your receiver I a 
prsltive It. voltage from 
to 180 volt Voltage 
not critical; no mole*- 
tat loti of the receiver. 
Sl/.e 7x10x5 In. Weight 

lit*. 



OUR PRICE 

$14.70 


New Type Elkon Dry 
Disc Rectifier 


Standard on “A” Elim¬ 
inators for Majestic, 
Mayolian. Webster. El¬ 
kon, Bernard, Fada, 
Knapp. Sentinel, Metro, 
General Instrument, 
Philco (Elkon equipped) 
and also on Elkon 3 
amp., and Briggs & 
Stratton chargers. 

List $7.AO 



OUR PRICE 

$345 


Baldwin Rival Unit 

This Nathaniel Raldwin unit is 
one of the finest. For phono¬ 
graph, automobile and portable 
radio outfits. We offer this fam¬ 
ous unit now at a sensationally 
reduced price. 

OUR PRICE . 50C 



VICTOR ABC 
Power Transformer 

For use with 6-226. 

2-245. 1-227 and 1-280 

tubes. Magnetically 
shielded preventing hum. 

Can safely be overload¬ 
ed High voltages, 

400 volts at 160 mils cm 
either side of center 
tap Extra large case 
especially designed to 
prevent overheating. 

C'an Be Used For Any Power Amp.uier 
Using 213 Tubes 

Size: I Vz * 3 x 6 Vi inches. 

No. I—Center tap of 0 and 1-1 (5 volts). 

No. 2 and l 2 1 - Volts. 

No. o and 7 l in. V. High amp. 1226). 

No. 3 and 6 Primary (110V. input). 

No. 8—Center tap of 12 and 17 ( 2 ^ V.) 

No. 0 and 1 4--5 Volts <280). 

No. Hi and 16 High voltage for B supply. 
No. 16—Center lap of ai>ove. 

No. 12 and 17 — 2U in. volts high (224) 

OUR PRICE . . 



1 aniw. (224). 

$iio 


FREE Catalog—means money to you 

These are only ;i few sum pics of the values to 
be round in our catalog. It is full »f items on 
which you can make from io 300 /f profit. 

\nd the best of them is. they are sound, well 
know’ll, trademarked articles you c au depend 
upon. 

Send 20' , with the order and articles will he 
shipped C.O.D. Order any nf the above ar¬ 
ticles direct from this page. And be sure to 
ask for the catalog. It means money to you! 

RADIO CIRCULAR CO. 

225 Varick St. New York City 


ORDER DIRECT ...from this page! 


RADIO CIRCULAR CO., 225 Varick Street New York City 

Enclosed find $ This i* 20% of Ue:nt listed brio* 1 will pay balance upon receipt of merchandise. 

We regret that vre cannot accept orders under $5.00. 


TEAR IT OUT NOW! 


Send for FREE catalog! 


1 RADIO CIRCULAR CO. 

■ 225 Varick Street, New York City 

■ Heaie semi tne your Catalog of radio bargains 
I makr a profit on. 

q I understand ibis obligates me in no way. 


I can I 


frame 
Air! dress. 


| /Some 

® Address 

■ 

n Also please send catalog. ■ City 


State 
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Price/ 


MID-WEST RADIO 8?. R .S; 

DEPT. 22 CINCINNATI OHIO 


Complete Line of 
Consoles 

Rush the coupon for blc, beautiful 
Catalot; that Illustrates the comnlrlo 
line of M1D-WKST console cabinets. 
AM new, all different, nil priced to 
save you 30 '/r to 50#. You'll Rasp 
with admiration when you see the 
vast selection of beauty, style and 
Krae© that Is crafted into erery Mill- 
WK8T Console. The eataloK is I'lU'X 
—-It iloean't cost you a pennyl Mush 
the coupon NOW! 


—Save Middlemen’s Profits 

Never Itefore in the history of radio 
has such a powerful set been offered 
at Mid-West’s amazing low price. 
Deal direct with the big MID-WEST 
factory. Save the johlicr's profit. 
Your outfit will reach you splendidly 
packed, rigidly tested with every¬ 
thing in place ready to plug in. 
Xo assembling! Entertain yourself 
for 30 days absolutely FREE—then 
decide. Save tip to 50 per cent in 
buying direct from factory — insure 
satisfaction — deal direct with the 
world's veteran radio builders — 
MIDWEST. And don't forget— 
every MID-WEST outfit is lacked 
by an absolute guarantee of satis¬ 
faction. You take no risk. 


If you arc interested in making RIG MONEY in 
spare time for just showing your MID-WES F 
Radio to friends and neighltors. then check 
the coniwu and mail it immediately 
for complete details. special 
guarantee and FREE trial 
offer eliminates all 
risk. Your big 
opportunity 

_Hnrrv! 


Easy 

Terms 


Pay as you Play Your 
M id-west 1 Terms as low OS 


$5,00 Down 


With Specially 
Marched Larqe 
DYNAMIC SPEAKER 


Push-Pull Pentode Power Output Tubes- 

Multi-Mu Screen Grid Tube*-Real Auto¬ 

matic Volume Control—All the Latest Im¬ 
provements That Give Amazing Clarity, Per¬ 
fect Tone, Split-Hair Selectivity and Sensitivity 
ever Before Heard Of! 

RADIO-FANS! Just what you've been looking for! \ power- 
£nl. new 1 l-tuf>e radio at an unbelievable low price. And what 
a radio! T;eo rush-pull pentode power output tubes with twice 
the power and four times the sensitivity of ordinary 4^ s and three 
Multi-Mn tubes, together with a -24 first detector gives you SIX 
SCREEN GRIDS. These six screen grids, together with the 27 osci 
lator, second detector first \.l . and automatic volume control— the —SO 
tubes—gives a total of ELEVEN Tl’BFS, with reception equal to fifteen 
ordinary tubes-in a perfectly balanced, non-osc.llat.ng, non-^dtatnig su^r- 
hetero.lvne TEX-TVS'ED circuit with real Autonuitie Volume Control that 
holds those powerful locals down to the same volume as the distant stations 
and counteracts that annoying fading on weak stations. 

The use of a hand-pass or pre-selector stage, together with Multi-Mu tubes, 
makes this radio actually surpass 10 K.C. selectivity. Absolutely eliminates 
those noisy singing "birdies’ and annoying cross 
talks. You’ll be positively amazed and delighted 
when you see this sensational new set. hear the 
beautiful mellow, cathedral tone- know what it means 
\ . 1 -. __ ., and Ullfdllnled 


Deal Direct with Big 
Mid-West Factory 


to have that pin-dot selectivity and unequaled 
sensitivity. 

Re convinced—TRY IT 30 DAYS FREE. Don’t 
send a penny. Mail coupon right now for aniaz- 
ing FREE trial offer and complete details, \oull 
l>e surprised. 

Big Pay for USER AGENTS 


tekms 

low 


as 


as 


$5.00 

I,OWN 
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NOW 

On All 

Newsstands 


25c The Copy 



4-Color Cover 
Over 100 Illustration; 
96 Paces—9x12 in. 



P«OTO 

CELLS] 


f 

/ motor 

*0*OLt 

“SST' ” 


'M»,r ^ wJ^"~ 

PICKS U* -<*„ - 

VO'CE 

COLU*Bit &*Q*OC*STt** llUOiO 
(me^stOMf 


m*STE« C0RT»0l 
FP»»«ti sampler 


RAOIO > 
jANSMlTTtt 
>M*C,C) 


SHORT-WAVE f49 02 l-€TtA» Vr<MCf 

- VOICE ' T«ANSM<TT£i AT AMPAIPICR 

CRO_SS RAT, LONG ISLAND, 

TCi-r*>«o>«A ci»tviT nflini 


TO MY RADIO FRIENDS 
WILL YOU UET 25c ON ME? 


t newsstand and fret an issue 
nnpreeed ntcel nrrancemeni : 
ttioso arlicli'S ■wliieli are of 
hav.' foil ml t lint von hav.-nt 
•_iul 1 w ill tiny diate-ly 


T want to ask von. ns a spe-einl favor, to stop ai your in 
of KVKUVMAV SriKN’CR ANP MKCHAMCS on tin- follow 
Take* tin* lnacnziue home, look it oVe*r enrefnlly aim 
interest to von. If. when yon finish readme 1 lie* mnea/ine. 
had yonr money’s worth, you may return the* m.:g: /.nn 
refnnel our , arter, plus |Mintage which you paid in ret 
1 nm making this unprorode»nie*<l offer simply to cel y< 
and boe-nnse I honestly believe that every issue* e»f TCVRRA I 1 
will be worth many dollars to you with the important inf 


RADIO AND TELEVISION 

ieiilarlx at tli new radio and television seeti 
'ormaiioii for radio experimenters, of the kin 

is pood dnrinc the month of November only 
mr lit* on this nnpreceeUnited proposition. Wo 
hook strikes y i i V 

Cordially yours. II. I* hi 


i 5 Ta cc m t 

i ott cs 


4*V0iCE- BtCtJVf R 
(5»0«I ">a»E »EC) 

5 RESISTANCE 
" r - COUPLtP 


1*00 e.P.M 
StncmronouS 
motor 


'iMACt RECEIVE® *♦ 

(SMOAT WAVE etc.) 
IMAOfAND “VOICt 


EVERT DAY SCIENCE AND MEC1 IANICS 100 Park Place, New York, N. Y. 
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- I HAVEN’T MISSED A SINGLE BROADCAST 

OF LOUDSPEAKER RECEPTION, WITH ABSOLUTELY EVERY WORD AUDIBLE SINCE THE FOURTH DAY 
OF LAST APRIL, OF STATION VK3ME (MELBOURNE, AUSTRALIA), EVERY PROGRAM LOGGED IN 
MY LOG BOOK” 

. . . writes a Lincoln owner in the mountains of 
Tennessee. (Name and address on request.) 

He continues: “This not only applies to Mel¬ 
bourne, but , 

I HAVE NOT MISSED A SINGLE TEST 

of JIA \, Kemuka\vu< Japan since May 1st, as my 
records indicate. Other stations the world over 
arc lWeived on their schedules as regular as 
elockwork. Even the little 1V 2 KW station of 
Ponzon, Poland is received on its wa\c of 31.35M 
regularly every Tuesday and Thursday.” 

“Kwn with all the thrill that abort waves ixuuirHH. a new one 
comes when foreigners ure Ingged on the hroadeust hand. 

Last week when I received Sydney. Honolulu, and Osaka 
(Japan), all in one morning, it makes a feeling come that 
almost takes away the* thought of the prevailing period of 
depression. It is almost weird to turn on the set in the mid- 
day and log over thirty stations from sc\enty-five to twenty- 
five hundred miles distunt. hut. I udd t hut the day il occurred 
was (tie best day of reception that 1 have had on broadcast 
in many months.'* 



Super Power Means Super Performance IN YOUR HOME 


15 to 550 

METERS 



GLOBE- 

CIRCLING 

POWER 


LABORATORY 
CONSTRUCTED 
BY COMPETENT 
ENGINEERS 


SLIGHT louch of a switch puts I he I rctnciidoits power of a 

A Lincoln DeLuxe lo work for you. POW I K that pulls itt pro¬ 
grams front the lour corners of the earth, that spans the 
seven setts to bring fascinating programs front foreign kinds 
into your own homo! POWEK that enables Lincoln owners 
“ tofenjoy enviable records of almost unbelievable performance! 

However, sheer power alone <‘oiild not effect such remarkable results. 
The overw helming success of Lincoln receivers is due to precise and 
positive control of lhe exceptionally high ampIificirfjjQgfr-drrricrf front 
four tuned I. I*', stages. 

Globe Circling Power Applied to Short Waves 

The Lincoln short wave* feature is not to he confused willi haslily 
improvised ‘‘converters,” “adapters” or other accessory units that 
are heing used in some receivers. Lincoln engineers have succeeded 
in designing the UcLiixc to accommodate short waves in precisely the 
same manner as the reception of broadcast stations. This feature is 
inherent in the receiver itself, arid lias no external parts or connec¬ 
tions. Each hand of short wave frequencies is tuned through its 
permanently placed coils and is passed through the high-gain, screen- 
grid I. I . stages exactly the same as broadcast frequencies, thereby 
utilizing the entire resources of tin* famous Lincoln circuit. 

A small no-capacity selector switch on tin* front panel gi>es instant 
access to any of I lie lour hands of short waves or I lie broadcast hand. 

DeLuxe DC-SW-10 Battery Model is a Marvel of Crystal-Clear 
World-Wide Performance 

From its first public appearance the Lincoln DeLuxe DC-SW-10 has 
achieved universal success. Detaining tin? identical engineering fea¬ 
tures that has placed Lincoln V. C. equipment far ulu*ad of the licid, 
the DC-SW-10 battery model oilers extremely quiet, crystal-clear 
reception of both broadcast and short wave programs. 

Availing themselves of the new low drain tubes, Lincoln engineers 
were completely successful in duplicatiug the mighty power, hair¬ 
line sch'ctivity and famous Lincoln lone quality of the A. C. models. 
Ill addition, the DeLuxe DC-SW -10 is astonishingly quid in operation 
and possesses a richness of tone that is truly phenomenal. Although 
primarily designed for rural and tinclcctrificd sections, the DeLuxe 
DC-SW-10, because of its freedom from line-noise and its marvelous 
tone quality is finding increasing favor in urban homes. 






COUPON 



Clip anti mail the 
ant port fur complete, 
information about 
the Mncttln /M.uie 



SW -32 (1 iO 1-60 cycle 
A. C.) and the De¬ 



luxe I>C-SW-I0 {hat- 



. teryunodel) receivers. ^ 



LINCOLN RADIO CORPORATION 

Dept. RC-I, 329 S. Wood St., CHICAGO, ILL. 

Name._. 

Street. 

City.State... 




























